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ABSTRACT 

The purpose of this study was to investigate the ability 
of high and low achievers in reading to (a) make auditory 
discriminations between minimal word pairs, (b) make visual 
discriminations between word pairs and (c) to make auditory- 
Visual correspondences of sounds represented by one or two 
letters and ascertain the relationship between auditory and 
VWisetateouiscriMmineaciOn ability. and ability to make corres- 
pondences. 

Moos cee velu reading test, and visual and auditory 
Screening tests were administered, sixty first grade children 
either high or low in reading achievement were randomly 
Civeen trom four schools in’ a small northwestern urban.centre. 
“Auditory discrimination and visual discrimination were measured 
using the Fast-Cosens Auditory Discrimination Test and its 
visual counterpart respectively. The Auditory-Visual 
Correspondence Test measured the child's ability to verbalize 
sounds represented by selected letters. 

The data analyses consisted of T-tests, and computation 
of Pte Dye de xes rand, correlation, coefficients. 

Findings indicated that there were significant differ- 
ences between high and low reading achievers in ability to 
make auditory and visual discriminations and auditory-visual 
correspondences. 

The same pattern of difficulty emerged when all three 
criterion tests were analyzed according to achievement group 


although the low reading achievement group experienced a 


6asA), 166: atin aa aia sore ers . 


Laas ae ty wie 


? j ir 
¥ read 
¢ 
c./ 
j 
| i 
9 
V 
{ 
) Pe } 
i» \ | 
iL i= 
Ry 


earn | 


Le 
2 


reveal 


Never antes" ul its cast ¢ 
een) 
ah sap baie hp coun e bar 
+ 


i | 
a3 / nhe Vida ahi Sis 00a © 


oy Sa! 


authee: fh Geb or ay 


yioti bis wikia aie 


ul aeyetdge, eal baa | 
vero. none enotteds 


w asenled anclJjarnt ; 


7c esonehexrngarttep 


4) ~~ 


ai? piejasoee Gin ome 


Pas muah oe intnita ste ‘i | Fo 
ae ay 
* ‘ — 


cibese Opekie « Sa0tk aa 


ia atse siead gine 


= <4 no Vivo : joeet ipo 
— 
Cog ategtiimiaow ae 


‘josie, #eeqredaieat ie 


/ eg enna 
ssuy thane ea 


oreo terete eatebal wae 


' sad) sates tit ee 


=h 


—s 


La 


oe 


iv 
Pereever uceree Of difficulty . None of the variables of sex, 


Deawecrmcnrolological ape were Tound to be significantly 
correlated with the criterion test scores when the total 
sample was considered. 

The ability to make auditory and visual discriminations 
appears to be fundamental to making auditory-visual corres- 
pondences and children at the end of first grade still 
encounter different degrees of difficulty with these three 
operations. The ability to make auditory-visual corres- 
pondences was a most difficult task, particularly for low 


reading achievers. 
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CHAPTER” I 
SCOPE AND SIGNIFICANCE OF THE PROBLEM 
THE PROBLEM 

The major goal in reading is to achieve independence in 
reading, TisweOLhery wuGeassOClave a ettervor group of 
USvuvers Witla. Speech sound isa valuable means of achieving 
tdependence “in reading. Learning to make these auditory- 
NieUay assOclations normally begins’ in first grade. For 
some children the task of making these auditory-visual 
Gere bOnS eis Very “drt tcule. 

Lim petnrereading Involves cne *assoclaticon "or-sound with 
the sprinted words. Rie sie he slnvolved a n@assoclaving the 
Demited word with its sound and meaning are considered part 
of a word perception program. Gray (1960:10) outlines 
Peadimgeas tayin2e four’ components: “word perception, ‘com- 
prehension, reaction, and assimilation. For Gray, word 
perception involves the identification of printed symbols 
and secondly, calling up the meaning that the author had 
in mind when he wrote the word. 

Wondsiperception Ws ‘basi'c’ To the development of skills 
gd abalities! 1m other aspects of reading. In beginning 
reading programs much emphasis is placed on word perception. 
Smith (1963:167) erates. Word identifications rs the- most 
Gace Ob alleskil areas. It is the foundation upon which 
the skills in all other growth areas are laid." 

Russell (1961:322) also suggests that word recognition 


is one of the first steps in the process, involving word 
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2 
recognition and the application of some form of word analysis 
when word recognition is not instantaneous. McKee (1966:101) 
emphasizes bie need Tor deéiinicve procedures for unlocking 
strange printed words independently and practice for learning 
to recognize Pemiliar Prinveasworus snSstantiy, 

tiececenu years’, Linguiscvic: findings are being applied 
in the area of word perception. Goodman (1964) and Fries 
(1963) stress the interrelationship of reading and language. 
heading 15 Closely related to ability’ to understand the spoken 
language. Spoken language using verbal symbols, is the pri- 
Mary communication system, while print, using graphic symbols, 
isa eeconuary communication system based "on “and derived’ from 
speech. Fries (1963) points out that writing represents 
spoken language. Oral language is represented by auditory 
Deapoeris prouticed In-a time sequence’. Writing represents 
UMoee aunt loOry patterns dn "atime and space ‘sequence. In 
beginning reading programs it is necessary to learn how to 
respond rapidly and efficiently to the graphic shapes which 
represent spoken language. 

Linguistic approaches to beginning reading stress the 
importance of decoding print and learning grapheme-phoneme 
correspondences. Singleton (1966:42) agrees that one of 
the basic tasks in reading involves decoding. Words’ *in 
their printed form are but marks and shapes. They repre- 
sent a code. The task of reading at this stage ltes in 
unlocking that code or decoding." The child learns that 


a relationship exists between sound and the letter or 
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letter combinations used to symbolize them. 

Linguists and reading authorities basically agree that 
sound-symbol associations should be taught. However, there 
exists some controversy as to the method of teaching this 
essential skill: 

Skill in making sound-symbol associations is dependent 
upon a number of related learnings. Gibson (1965: 1066) 
sees three phases involved in beginning reading: discrimin- 
Seomeeand recognizing graphic symbols; learning to decode 
Peteerawinto sounds, and using higher order units of 
structure. The child's acquisition of spoken language is 
partially dependent upon auditory perceptual skills. In 
Sroer elo read printed symbols the child must first possess 
the ability to differentiate one symbol from another and 
then decode these visual symbols into the auditory patterns 
they represent. Auditory and visual perceptual skill are 
fundamental to forming auditory-visual associations. This 
Beuayeaucempts to assess the ability of first grade children 
fiemaking suditory—visual correspondences and its relation— 
ships to their auditory and visual discrimination abilities. 

PURPOSE OF THE STUDY 

It is generally agreed then that learning auditory- 
visual correspondences is an essential and effective part 
of gaining independence in reading. It was the purpose of 
this study to investigate the ability of high and low 
achievers in reading to (a) make auditory discriminations 
between minimal word pairs, (b) make visual discriminations 


between these same word pairs, and (c) to make auditory- 
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visual correspondences of sounds. represented by only one or 
two letters. In addition, the study attempted to ascertain 
the relationships between auditory discrimination and visual 
discrimination and ability to make auditory-visual corres- 
pondences. phe, scudy is restricted to selected consonant 


sounds. 


HYPOTHESIS 
Pee ere Will be no signiticant differences in ability of 
high and low achievers in reading to make auditory 
arecriminarions among: 
a. sound contrasts 
I. stop-stop comparisons 
II. nasal - nasal comparisons 


III. semivowel - lateral comparisons 


IV. fricative - fricative comparisons 
V. affricate - fricative comparisons 
VI. fricative - stop comparisons 
b. voiced and voiceless sounds 
Pemeoounds i.n-initial, medial, and final; positions 


d. like and unlike word pairs 
as indicated by their scores on the Fast-Cosens Auditory 
beccraminavplon Test. | 

2. There will be no significant differences in ability of 
high and low achievers in reading to make visual dis- 
criminations among: 
a. letters representing sound contrasts: 


I. stop -— stop comparisons 
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IT. nasal - nasal comparisons 
Til. semivowel - lateral comparisons 
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fricative comparisons 


Ve arr. cave fricative comparisons 


VL. -tricative — stop. comparisons 
Deeetebvers representing voiced and volceléess sounds 
io ucers Trepresenvin@esound contrasts, in initial, 


medial and final posations 
Gee ke and unlike word pairs 
aseundicaved by their scores ‘on the visual counterpart 
of the Fast-Cosens Auditory Discrimination Test. 
Miere will be no significant difference in ability of 
high and low achievers in reading to make auditory- 
visual correspondences of sounds of the same type when 
TremuyoesOunds ere classiiied as: 
ies LODS 
Pine nasals 
Pip oeescims vowels 
PV Ccaui ves 
Vetter Canes 
Vie La cera. 


as indicated by their scores on the Auditory-Visual 


Correspondence Test. 


There will be no significant correlation between sex, 
chronological age, and intelligence of high and low 
achievers in reading and 


a. auditory discrimination scores on the Fast-Cosens 
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Auditory Discrimination Test. 

b: visual discrimination scores on the visual counter- 
part of the Fast-Cosens Auditory Discrimination Test. 

ec. auditory-visual correspondence scores on the Auditory- 


Visual Correspondence Test. 


DEFINITION OF TERMS 


The following terms will be used within the context of 


this study. 


fhe. 


ON 


Peete yy diocraiminalion is vhbe ability to hear similarities 
and differences of speech sounds in words. (Cosens, 1968:5) 
Vireo rele criminlel.on 1S thnewability vo see similarities 
ena cduidterences of letters in words. 

Auditory-visual correspondences refers to the ability to 
associate a speech sound with the one or two letters 

Wiwcw ere present them, 

Phoneme is the smallest unit of language which can 
differentiate one utterance from another. (Gleason, 1955: 

9 - 10). 

A grapheme refers to the minimal visual symbolic unit 
areune Pnelish writing sysvem. 

High achievers are those students in first grade whose 

SY len, reading scores. are above eae 6.5 on the 

Stanford Achievement Test, Primary 1, Form W. 

Low achievers are those students in first grade whose 


silent reading scores are below stanine 3 on the Stanford 


Achievement Test, Primary 1, Form W. 


DESIGN OF THE STUDY 
The Sample 
The entire grade one population of 266 children attending 
PGur ee terenvary public =schoo’s ofvatsmall “urban céntrévin 
North Western Alberta was administered the Stanford Achievement 
Test, rrenary 2) rorm-W. OnYthe@basisvot*scoreés obtained on 
Che reaging test, auditory and visual screening’ tests, thirty 
high reading achievers and thirty low reading achievers were 
chosen from this group as the sample. 
Instrumentation 
The following groups of tests were administered in this 
Study: | 
17 Stanford WCHEeVeMechtelecay., serimaryal - Porm We 
The reading section of this battery was administered 
merous tie Pastis £Ory selectuangisubjectsGeither hightor 
Powe iereading achievement. The Stanford Achievement 
Test was administered and scored by the classroom teacher. 
ees ree cosens Auditorys Discrimination Test. 
This ane included 266 test items which were taped and 
presented individually to each subject. Inis, test 
measures the ability of the child to discriminate between 
minimal word pairs, two words which differ by only one 
phoneme. 
S The visual counterpart of the Fast-Cosens Auditory 
Diserimination Teste This testancindediallimfethe 266 
pairs printed in primary type. This test measures the 


auvuliry “ote -tne-'chidd vo-see Similarities and differences 
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of contrasting consonant sounds represented by letters 
in. word pairs. 

y, Prom.cnie visual counterpart of the Wee Cos Te Auditory 
Discrimination Test, items were selected if the sound 
contrasted in the word pairs were represented by no more 
than two letters. The child's task was to verbalize 
the sound which corresponded to the selected one or two 
Letlers,. 

Ds The following data were collected from the cumulative 
penooiere cord of each subject: 
iweese x Ol Chews Lucent. 

Prechronologi cal age. 

Beeeccores,On the Otis Quick-Scoring Mental Ability Test, 
Alpha A, which was administered by the classroom 
PeccCueP ra ierepruary sand. March Olsche.ch? ld/s yfirse 
Veal eiieoCuOOLs 

mG. Individual hearing acuity tests were administered by the 
investigator to all subjects of the test population and 
PrestulpT Toc nealth Unit Nurses supplied visual sereening 
SCOLES. 

Data Arialysis 
All data were recorded end punchedron lab.) ecards: The 

data were analyzed using correlations between test scores and 

he variables: sex, chronological age and intelligence. 

T-tests were used to assess differences between the mean 

Scores of high and low reading achievers. Mean difficulty 


index levels indicated the relative difficulty of sound 
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9 
types. Statistical analysis was done through the computing 
pervices, Division of Educational. Research, at the University 


or Alberta. 


LIMITATIONS 

1. Since varying methods and materials were employed by the 
classroom teachers, certain children may have received more 
Sietess training in auditory and visual discriminations than 
Ovmer children. All children, however, used the Ginn Basic 
Readine Series. 
2. The visual screening was confined to use of the Snellen 
a pect which detects children with eye problems at far point. 
Although a good portion of the reading in the classroom is 
Mover auen Cisvance, from blackboards and charts, two of the 
Gesuine instruments required near point vision, The use of 
a near point test would have confirmed the child's acuity at 
Meacerormn., important for reading from books and in this 
study for completion of the Visual Test and the Auditory— 
Visual Correspondence Test. 
Peeeneliabiliby and validity had been - established by Fast 
(1968), Cosens (1968) and Oberg (1969) for the Fast-Cosens 
Rudi tory Discrimination Test. No reliability index or 
validity checks were made on the Visual Test or the Auditory- 
Visual Correspondence Test due to the lack of a computer pro- 
gram which could accommodate the large number of items 
presen Led. 

SIGNIFICANCE OF THE STUDY 


As the child progresses in reading, gradual degrees of 
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10 
independence must be achieved. The ability to make auditory- 
Visual correspondences is a basic. ability need in attacking 
unfamiliar words. Studies by Barrett (1965), Goins (1958) 
and Wheatley (1965) have assessed the value of various 
visual discrimination tasks in predicting reading success. 
Fast (1968), Cosens (1968) and Oberg (1969) have provided 
Pen vwepeie, Lnitormatd ons ony thes auditory. discrimination abiiity 
br gare betpradenchiddren. The value of learning auditory- 
visual correspondences has been recognized, (Dechant, 1964: 
174) but little experimental research has been conducted to 
investigate the relationship between auditory and visual 
discrimination and ability to make auditory-visual corres- 
pondences. Therefore, this study will investigate the 
relationship between discriminative and intergrative ability 
foettst gerade children. 

iiwaddybion, the findings should convribute to the 
mierstanoing and instruction of a first. grade reading pro- 
gram. This study will ‘provide added insight. into the 
Pteoreec Oi tticulties children have: when making Eee ene 
between selected letters and phonemes. SMgisynaeh ate etetce tene Ar) gic: 
study should be important for those who are responsible for 
pre-service training as well as inservice training. tc 
prowld supply information as to the expected abilities of 
mere erade ‘Children in making auditory and visual discrim- 
inations and making auditory-visual correspondences and the 
relationship of discriminative ability with integrative 


ability. 
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SUMMARY 

Heres rs mic researcieavaylable Aconicerning =the re- 
lationship between auditory discrimination, visual discrim- 
retton. phonic ability and reading achievement. Toivse evuay 
will focus on the ability of sixty first grade subjects 
Pere high or low achievers in reading, to verbalize sounds 
mopreschLed bY One or two letters. This study was needed 
to give some indication of the relationship between auditory 
and visual discrimination and ability to verbalize sounds 
represented by one or two letters. The relative ease and 


difficulty in verbalizing certain sounds was reported. 
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CHAPTER gut 


BACKGROUND AND RELATED RESEARCH STUDIES 


This chapter will attempt to provide a background for 
the investigation of first grade children's ability to make 
auditory-visual correspondences. Auditory and visual dis- 
crimination studies will be included in the review of the 
literature. Since the research related to the whole area 
of auditory-visual associations is so extensive only a 
selected number of studies will be reviewed. 

Section one will provide the background related to this 
investigation. Sections two and three will summarize studies 
related to auditory and visual discrimination and reading 
achievement. The importance of making auditory-visual 


correspondences in reading will be reviewed in section four. 


BACKGROUND OF THE STUDY 

Reading has been described by Goodman (1963:359) as an 
active aspect of communication, which involves the recoding 
of written language into oral language and the decoding of 
oral language to arrive at the idea. This reconstruction 
of a spoken message from print involves the transformation of 
visual information into auditory information. otrivckiland 
(1963:168) discusses reading in a similar manner: 

The act of reading involves recognizing the sounds 

which the letters represent, putting meaning into then, 

and’ reacting ‘to that ‘meaning. ita s?% Matter of using 


the scimulus of the marks on the page to recreate speech. 


This description of reading implies that the child has 
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acquired reasonable facility in hearing separate speech 
sounds and seeing similarities and differences among letters 
which represent these sounds. try addition* the child’ must 
possess the ability to make auditory-visual correspondences. 

Learning to read requires discriminative and associative 
learning. Gibson (19652 10660)" points” our: ~ “Some-aspects of 
reading must be mastered before others and have an essential 
function in the sequence of development of the final skill." 
This ability to discriminate between the sounds of words and 
miemtorm and levters in words is, in part, prerequisite’ to 
development of word perception. 

Mastery of the spoken language is an important basis 
for learning to read since words are representations of 
speech. McKee (1966:25) sees three important relationships 
between spoken and printed language: 
fee Printed expression stands’ for? the spoken form of that 

expression as well as meaning itself. 

2. Before learning to read, people have had several years 
of experience in making correct meaning for spoken 
language. 

3. Once the correct associations are made between the 
symbols that constitute a given printed line and the 
spoken SB yHDOTS the print represents, the mental process 
of making the meaning intended by the writer is essen- 
tially the same as that which would be required if he 
were listening to the writer speak. 


By the age of six, most children have incorporated 
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14 
many of the grammatical complexities of his native language, 
and can speak and understand it fairly well. The. abi lity 
to speak and understand the language necessitates that 
children be able to auditorily discriminate speech sounds. 
Pechatie) 064" 113) writesscihat the ichild's facility, in 
reading, and certainly his word identification and recognition 
prow s Oe pendent. upon his. ability to articulate, enunciate, 
and pronounce the sounds met in his language. Wepman (1960) 
and Oberg (1969) concluded that the ability to discriminate 
speech sounds, is. developmental in nature .and children enter- 
Pieeschool varyrin- their abilities to,.discriminate word 
paLurs: 

Thevability to make visual discriminations between 
Wordmterms land letters jis alsova basic-reading, ability. 
Peeqing is, firstly, aivisual task,-and.the .cyes,are among the 
first sensory organs involved. To many children the world 
of print is a new experience which needs to be discovered and 
organized. Letters represent speech sounds which when | 
grouped into words have meaning. Gibson (1965:1067) stresses 
Bphabidiiferentiation.of ,written:characters,.from,one another 
is a preliminary stage to decoding them into speech. 
Integration Within And Between Modalities 

It must be emphasized that although auditory and visual 
discrimination ability are necessary for reading, skill <in 
these abilities alone, does not insure success in reading. 
Meuhl and Kremenak (1966:230) write that auditory discrimin- 


ation requires children to order and relate sound patterns 
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ils. 
on a temporal basis and visual discrimination requires the 
Pouering and relating of letters on a spatial basis as well 
as a temporal basis. eos are integrations within a 
modality. 

Birch and Belmont (1964: 853) suggest that in addition 
to making integrations within a sense modality, integrations 
between the auditory and visual senses are also required in 
learning to read. Auditory-visual integration refers to the 
ability to establish a relationship between what is heard and 
the letters representing these sounds. Ayres (1968: 77) 
writes that reading has some of its foundations in sensory 
integrations and is a highly complex function of the central 
nervous system. 

Buswell (1959: 108) suggests that one of the first 
meoolens in learning-to read ein the recognition of printed 
symbols and then relating them to the corresponding speech 
sounds. Learning to make auditory-visual association is 
also stressed by Vernon (1959: 2). "At some point in learn- 
ing to read the child is taught that each of these shapes is 
associated characteristically with a sound or sounds, and 
that a combination of these sounds constitutes the sound of 
the word." In speech, the child has learned the meanings 
attached to word sounds. 

By the time the child is introduced to reading, he has 
had many opportunities to integrate information between the 
auditory and visual senses. To achieve independence in 


reading however, the child must learn to integrate or 
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associate the letters he sees in print with the sounds these 
letters represent. Gibson, et al (1964:88) suggests that 
children who learn to read well must discover the important 
grapheme-phoneme correspondences if he is to generate a way 
to read new words. Jarankesn.619692508).alsoustatesnthatethe 
child using only his visual powers is doomed to failure, for 
Diem do pi lity to discriminate among sounds,.or,hiselack of 
eucccss in using sounds, will act-.as a»barrier tothe 
Pnoependent recognition skills.essential«:in handling unknown 
words. 

It would appear then, that the ability to make auditory 
discriminations of speech sounds in words, and visual dis- 
criminations of letters in words are prerequisites in 
associating letters with their appropriate sounds. Ths 
association of letters with appropriate sounds is an im- 


portant. aspect of achieving success in: reading. 


AUDITORY DISCRIMINATION AS A FACTOR IN READING SUCCESS 
Seiler AuUALLOLy GlSCrimineavlon), Le reocenitid tor success 
in reading. The importance of discriminating similar speech 
sounds is basic to developing skill in making auditory- 
visual correspondences. 
Relationship of Auditory Discrimination aye Reading Ability 
Numerous studies have attempted to determine the relation- 
ship of auditory discrimination ability and reading achieve- 
ment. Murphy and Durrell (1953:556-560) investigated the 
relationship of ability to identify sounds in spoken words 


to reading achievement among first second and third grade 
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lsf. 
children. Significant correlations of 56, .52 and .52 
respectively for all three grade levels were obtained be- 
tween ability to identify sounds in spoken words and 
reading achievement. 

Subsequently Duneenal (1954:205) observed that children 
avcenaing the reading clinic) with below first grade reading 
achievement showed a marked inability to discriminate 
speech sounds and were unable to use phonics. Phorm cstycan 
be described as learning to associate a letter or group of 
Tapcers Wich its speech equivalent. 

Using seventy-eight subjects diagnosed in the University 
om Ohi caro’ Reading (Clinic, Polling (2953 :107-1ud)\ ‘compared the 
reading performance of subjects either low or high in auditory 
Cuscrimination. The subjects were divided into high or low 
groups on the basis of their scores on the auditory orient-— 
ation and discrimination sections of the Monroe Sherman 
Group Diamostic Achievement Test. No etatvisticallyasie— 
nificant differences were found between the groups. There- 
fore Poling cone bided tthat sauditery “acuity sandirauditory 
discrimination are not widespread causes of inefficient 
word recognition in reading. Poling suggests that auditory 
memory span is possibly a significant factor in the develop- 
ment of word recognition. 

In a more recent study by Poling (1968) auditory 
discrimination was found to be significantly related to 
reading achievement. The Wepman Test of Auditory 


Discrimination was used to ascertain the level of competence 
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Hreabie auditory disicrimination ability of first grade 

ena ldren. Twenty-two children with poor discrimination 
ability were matched with twenty-two children with good 
auditory discrimination ability. Findings revealed that 
children with good auditory discrimination perform signifi- 
Concey Detter than pupils with poor auditory discrimination. 
rowing also found that’ approximately 50 percent of the’ pupils 
meeeOOr auditory discrimination av thesbeginning’ of first 
Bade Showed nearly perfectrdiscrimination vy the ‘end Of 
fairs.’ grade. 

Poling also investigated the relationship of. other 
variables with auditory discrimination. No significant 
differences were found between the mean test scores for 
Doyen ortgiris’, Chronological age was considered to be a 
possible influence so Poling minimized its effect when 
matching children. 

Reid (1962) examined the auditory abilities of 105 
grade one children in the Edmonton Public Schools to 
determine how these abilities related to reading achieve- 
ment. Auditory ability included acuity, discrimination, 
and memory. Reid found that auditory memory for sentences, 
speech sounds, names of sounds, and letters of the alphabet 
showed a significant relationship with oral and silent 
reading ability. Auditory discrimination of sounds in 
words was significantly correlated with reading achieve- 
ment in October, but the correlation was lower in May. 


Reid found that auditory discrimination was not 
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Significantly related to intelligence. Girls tended to 
be superior to boys in certain auditory skills in October 
but by June the boys showed equal ability in discriminating 
word pairs. 

A longitudinal study by Thompson (1963) was designed 
to determine the relation of auditory discrimination and 
Piet eence FO success irr reading. Thie™ 1LNVesuLeavor 
studied 105 children who entered first grade in 1958 and 
were completing second grade in 1960. Auditory discrimin- 
ation was measured by using Wepman's Auditory Discrimination 
Test. From the sample twenty-four good and twenty-four poor 
readers were selected on the basis of reading ages and 
mental ages. Thompson concluded that auditory discrimin- 
Peo ana arnvelligence are highly correiaved( with: primary 
reading. In addition she found children improve in 
Mera cony GC.scrimination ‘abiituy from the time they enter 
flower rade. Of those twenty-four children classified as 
good readers, sixteen possessed adequate auditory 
fPsecrimination ability’ at entrance’ to first wrade’ whereas 
only one poor reader had achieved adequacy. Thompson 
recommends that children who have low scores in auditory 
discrimination ability be introduced slowly to phonics. 

Dykstra (1966) carried out a large scale study assessing 
the relationship between auditory discrimination and sub- 
sequent reading achievement. Auditory discrimination 
tests were administered to 632 subjects at the beginning 


and end of the first grade. The tests included auditory 
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20 
discrimination of initial and final consonants in word 
pairs, rhyming and auditory blending. Dykstra's findings 
revealed that the intelligence quotient, rhyming, auditory 
discrimination of ending sounds, and using context and 
auditory clues were significantly related to reading 
achievement. Since low correlations ranging from.19 to.43 
were found between the auditory discrimination abilities 
measured and reading achievement, Dykstra cautions that the 
development of auditory discrimination may contribute to 
Sucecsamin bepinning reading put -thav it ‘may not*be sufficient 
to ensure success in mastering the reading task. 

Dykstra (1966:19) analyzed the data separately for 
girls and boys and concluded that development of auditory 
discrimination skills was slower in boys than in girls. 
Girls were found to be significantly superior to boys in 
auditory discrimination ability. 

Summary. 

The research studies reviewed seem to indicate that 
auditory discrimination ability and reading achievement are 
necessary for success in learning to read. This review 
also suggests that auditory discrimination skill alone does 
not necessarily ensure success in reading, and other factors 
such as intelligence, sex, age and other auditory abilities 
also warrant consideration. 

Auditory Discrimination Ability of Children 
The following group of research studies have attempted 


to determine the auditory discrimination ability of children 
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from kindergarten through grade three. 

As part of a large scale cooperative study, Nickolson 
(1958:16) investigated the ability of 2,188 first grade 
entrants in identifying beginning and ending sounds. The 
Murphy-Durrell Diagnostic Reading Readiness Test required 
the child to select the picture which began or ended like 
the key word pronounced by the examiner. A large standard 
deviation score of 23.85 indicated there was a wide range of 
Sbility in these children to identify sounds. 

Lewis (1959) investigated the auditory discrimination 
Bpilaty of 192 kindergarten children prior to systematic 
PMs vruccion. The auditory discrimination test. required 
the children to discriminate rhyming words, initial, and 
final sounds in words. Results showed that 50 per cent of 
the children responded correctly to twenty-three or more of 
the forty item test. Thirty-three percent were not able to 
respond correctly on half of the items. The children 
experienced the greatest amount of difficulty with the 
section dealing with sea and final sounds. 

Wepman (1960:326) studied the capacity of first and 
second grade children to make auditory discriminations among 
sounds in word pairs. Wepman's auditory discrimination 
theory summarizes the findings of his study and experience: 

"Birst there is evidence that the more nearly alike two 
phonemes are in phonetic structure, the more likely they are 
to be misinterpreted. Second, individuals differ in their 


ability to discriminate amoung sounds. 
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Third, the ability to discriminate frequently matures 
as late as the end of the child's eighth year. 

Fourth, there is a strong positive relation between slow 
development of auditory discrimination and inaccurate pronun- 
BLavion.«< 

Fifth, there is a positive relation between poor dis- 
crimination and poor reading. 

Sixth, while poor discrimination may be at the root of 
both speech and reading difficulties, it often affects only 
reading or speaking. 

seventh, there ts little if any relation between the 
development of auditory discrimination and intelligence as 
measured by most intelligence tests." 

Wepman further states that discrimination and ability 
to retain individual sounds must reach a satisfactory level 
of development before a child can use word attack skills in 
reading. The finding also revealed significantly lower 
reading scores of first and second grade subjects with poor 
discrimination. 

Wepman (1960:331) stresses the relationship between in- 
telligence and auditory discrimination and suggests that 
more intelligent children are better discriminators because 
this child can attend to his task, which is necessary for 
auditory discrimination to function at its best. 

Recent studies conducted at the University of Alberta 
have been concerned with auditory discrimination at the first 


grade level. On the basis of previous research by Templin 
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(1954), Miller and Nicely (1966) and Wepman (1960), Fast (1968) 
and Cosens (1968) devised a comprehensive auditory discrimin- 
ation test requiring subjects to distinguish similarities 
and differences between minimal word Sales, 

Fast (1968) investigated the relationship between socio- 
economic status and auditory discrimination ability. From 
Peco senool's”, fool et Beene subjects were randomly selected 
representing low and other than low socioeconomic levels. 

Rach socioeconomic group was then divided in low or other 

than low reading achievement groups. Using the Fast Cosens 
Auditory Discrimination Test as a measure of auditory discrim- 
ioauLom ability, rast ‘1068+ 4416 round’ that reading achieve- 
Metro and SOCcLOeconomlc status was significantly related to 
periormance “on the' Fast. Cosens fuditory Discrimination Test. 
Fast also attempted to identify specific auditory discrimin- 
acvion difficulties when speech sounds’ were considered in 

terms Of their sound type, voicing; and position. Glides 
were the easiest type of sound for first grade students to 
feet Ahtinate: The most difficult sound type were nasals. 
Voiced fricatives were hardest items when voicing was consid- 
ered. When position was considered, final stops and initial 
affricates were the most difficult items for the children. 

The same pattern of difficulty was common to both socioeconomic 
groups, although the low socioeconomic group experienced a 
greater degree of difficulty. 

Cosens (1968) investigated the effect of training in 


auditory discrimination on both reading achievement and the 
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auditory discrimination of grade one children who scored 
comparison was made Ofatheray subjects given auditory dis- 
crimination training with thirty not given training. Pre- 
tests and post-tests for auditory discrimination, auditory 
Pagauy, sand.oral.and,silent reading were administered. The 
Peeoatpment consisted of a four week taped training program 
in auditory discrimination at the end of grade one. Cosens 
(1968:164) found that taped training program resulted in 
mieredscd.scoresson. total auditory.discrimination. Cosens 
also found that training children low in auditory discrimin- 
ee baneeotsLhevelose.of,the;, grade. one.year,did.noturesultéin 
significant improvements in oral or silent, reading scores; 

Cosens also investigated specific auditory discrimin- 
Servon,oitiiculiies first grade children encounter. When 
sound types were considered, stops and nasals were the two 
most difficult sound contrasts. Voiceless sounds were 
peetei LOsdiscriminatesthan.voiced.sounds. Final sounds 
Were sipniticantly+more,difficult.toadiscriminate than 
Sounds.in.thesinitial and.medial,positions. 

Oberg (1969) also investigated the auditory discrimin- 
ation ability .of .160.children.in kindergarten and.the primary 
grades using the Fast Cosens Auditory Discrimination Test 
as a measure .of auditory discrimination ability. Oberg (1960; 
239) found. significant differences, between.kindergarten and 
grade two, kindergarten and grade three, and grade one and 


grade three to auditorily discriminate minimal word pairs. 
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Oberg also investigated specific auditory. discrimin- 
ev10n difficulties of speech sounds at the selected graded 
vevels. Significant differences were found between ability 
to discriminate specific sound type contrasts at the differ- 
ent grade levels. Oberg (1960:143) therefore concluded 
that auditory discrimination ability appears to be develop- 
mental in nature. 

All three studies by Fast (1968), Cosens (1968), and 
Oberg (1969) also investigated the relationship of sex, 
intelligence, and chronological age with auditory discrim-— 
inetd on: Fast (1960:128) and Oberg (1969:142) found no 
significant difference between performance SCOLres Orecit ts 
or boys. Cosens (1968:126) reports that boys were slightly 
Pep ebior. Loi carisacom discrimination wf adi_sound) types-in 
Pike: word,.pairs. 

Fast (1968:127) and Oberg (1969:143) obtained signifi- 
eonuscorrelations.« atthe; 0d: level,of confidence between 
ability to make auditory discriminations: and intelligence, 
when the total test sample was considered. 

Oberg (1968:143) reports that chronological age was 
significantly related to auditory discrimination when the 
total test sample was considered. 

Summary 

From the review of the literature, auditory discrimin- 

ation appears to be developmental in nature. Children vary 


in their auditory discrimination ability at the various 
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grade devels. The literature also suggests that children 
encounter specific difficulties with certain types of speech 
sounds. The relationship between independent variables 
with auditory discrimination is inconclusive, therefore they 


Toes considered.in this study. 


VISUAL DISCRIMINATION AS A FACTOR IN READING SUCCESS 

woeuel Uiscrimination ability is also a prerequisite 
to making auditory-visual correspondences. In order to 
Geavciate a sound with its appropriate symbol, the child 
iiceroceavte to ditferentiate similar letters. 
Meeual Discrimination or Form and symbol Stimuli and its 
Relationship to Reading Achievement 

Much controversy has existed over the kinds of visual 
discrimination exercises which will be beneficial in pre- 
(eching reading success. 

Goins (1958) study in part, attempted to ascertain 
the level of competence in visual perception of 120 grade 


one children and correlate these abilities with reading 


achievement. Fourteen non-verbal tests were used to 
measure perceptual ability. Reading Achievement was 
measured using the Chicago Reading Tests. Correlations 


of .49 with reversals and .52 with Copying Patterns and 
reading achievement in May, were found to be the highest 
and best predictors of reading success. Goins, however, 
revealed that many of the perceptual tests did not measure 
the perceptual abilities in the reading process and are of 


questionable value. 
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The relationship of form and symbol matching with 
reading ability was investigated by Wheatley (1965). A 
total of 102 first grade children were administered the 
visual discrimination tests in September. The Gates Primary 
Reading Test and The Survey of Primary Reading Development 
were used to measure reading achievement. Findings revealed 
. that form matching was not a difficult task for beginners 
but pattern copying and pattern completion tasks were 
Cert eueeceitior many) chiiskdren. Letter matching was relatively 
easy, while word matching became increasingly more difficult 
poeoditerences! became more: dintricate. Correlations between 
form discrimination tests with reading achievement showed 
that form reversals were most closely related with reading 
achievement having significant correlations from .26 to .36. 
maces ymbol. tdi scraminati on test), word reversals were 
significantly correlated (.27 to .45) with reading achieve- 
ment. Wheatley (1965:78) concluded: "Word and letter 
matching ability make a greater contribution to success in 
the early stages of reading than is made by form 
aisceriminat tom iabia kity)." 

Gorelick (1965:315) investigated the effectiveness of 
training sixty-nine first grade beginners to either dis- 
criminate abstract symbols (word configuration outlines) or 
meaningful symbols (pictures) as compared to a control 
group who received no discrimination training. The subjects 
were equated on the basis of sex, age and intelligence: 


After the discrimination training, all subjects were given 
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a word recognition program which required them to learn 
twenty words. Pretest and FOstTUests in word recognition 
were administered. The children were again administered 
MOPOSTOCOMNLLA ON DOSttests. Results indicated that no 
Seni iucanG ditterences were found in the amount of gain 
in word recognition between the groups receiving form 
discrimination training and the control group who received 
Ho oraining . 

Barrett (1962) also investigated the value of seven 
visual discrimination tasks, which were representative of 
measures .used in reading readiness tests, in predicting 
reading achievement. Each visual discrimination task was 
mankeOweinycterms, ol its predictability. RCO L a ote 0 32 
first grade children were given the visual discrimination 
Geevapoe ie lac thesGates Primary Word Recognition Test 
and Gates Primary Paragraph Reading Test. Reading letters 


and numbers, pattern copying, and word matching were the 


28 


three tasks that correlated highest with reading achievement. 


Barrett (1962:280) cautions that these measures alone, "do 
MOpa provide enough predictive precision to warrant their use 
alone in predicting first grade reading achievement." 
Chronological age was not considered a valuable predictor 

of reading success. 


Summary 


The research findings suggest that visual discrimination 


OpasyMood stamull “such as words and letters” is a better 


predictor of subsequent reading achievement than is visual 
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diserimination of geometric forms and pictures. 
Achievement 

If children are to learn sound-symbol correspondences 
their readiness program must include opportunities to note 
Patiiderivies and differences among letters and words. 
Research dealing with the types of stimuli which facilitate 
visual discrimination and subsequent reading -of word lists 
has been investigated. 

Edelman (1963) investigated the use of cues in word 
recognition by non-readers and beginning readers. Subjects 
Mereomienoy Kindergarten and fitty first grade children: 

Mae wcni2o Ss task was to indicate which word was dike the 
ene that had just been presented. Bach of the alternative 
response words represented a different set of errors. 
Groups of three letter nonsense words, and five letter non- 
Sense words were presented. A frequency count revealed that 
the first letter, for both long and short nonsense words, 
was the cue most utilized by kindergarten and grade one 
children. Many of the boys recognized five letter words 
On the last letter as well as the first letter. The shape 
Or words did not serve as a cue as often as did letters. 
Edelman (1963:8) suggests that: 

° the first and last letters of a word stand out in 

particular in the child's imagery because they are 


isolated on one side by a white space whereas middle 
letters are embedded with letters on either side. 


lal : @ 
et oe 


i bie, eyessoe 2 bes onan 


of i a 


P > ators ce res ry? 
4% Lounge ae) o oRy 
? 
- a 
y “OG alte eat yy 


iat aku Limes ap soays srt pes vatléat & 
qe $8 abedire 4 aie oe beenimtts 
oadegidesvat t 

is bay eu alee (gael) — 


_ clio! Sot ieee Bee 
DE ee ae yes 129 agnsontl % 
Sri ay) 535 Fite a ay eaw dent i 
! BaSK4 coat seus 
no ie : ne £ pereiere= 0 ss J 
spon 4075 l, svit COR, sbiow 96s Baer aagsal aot 
Jans. Haissves WMIDOD YOuse Cont a SWadhatotq eee 
.abttenw Sansanon fiuore Bas anol daw sot soit 
ene. 6hn3 aS 3 ena Sesto xs Sesil iis thom 
abrow-1adeel : 6vi4 ease ayod oie 30 et 


ante BmTL tioL sertr: 1 ee baie ae 1839 
Bi 4" 

_ gxedtd: of fh. 2 2) babe apes bokeand 

ah € 


mi ao 
ot : rodd 


SL. ie) ret; 


pants Ba0N, 5 neues 
i oA ee a 2 


30 

Meuhl (1960) investigated tieeellecterol. toree di tterent, 
types of visual discrimination pretraining on performance of 
thirty seven kindergarten children learning to read a 
vocabulary, dist. The three types of stimulus, material 
presented were (1) the same words as those in a vocabulary 
list, (2) different words, and (3) geometric forms, and 
were used in the pretraining program. The learning task 
required children on each group to learn to read four 
words,.in twelve trials. The type of matching pretraining 
significantly (pp .05) affected learning performance. 
Children who had received matching pretraining using the 
same words which appeared on the vocabulary list learned 
Pomceace NesWdist. fasterathan the, other groups. When 
children were asked how they matched words, they revealed 
it was on the basis of single letters.on devads1s.. Care 
should be taken in generalizing these findings due to the 
small..test sample. 

In a subsequent study, Meuhl (1961) attempted to 
determine the stimuli relevant to visual discrimination 
among word forms. A total of sixty kindergarten children 
were divided into three groups for pretraining. Crouse 
was given training with words containing relevant letters 
and shapes, Group I.R. received irrelevant shape but 
relevant letters in training and the Group L.D. had training 
in discriminating single relevant letters. After pre- 
Peainingsethe children were required to perform a reading 


task which required them to match a nonsense word with a 
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color patch. No reliable performance difference was found 
between the word trained groups in pretraining or on the 
reading task. Since no differences were found between the 
word trained groups, Meuhl assumed that beginning readers 
discriminate between similar length words on the basis of 
ere ito letter differences. Meuhl also suggests that 
these findings may differ if the shape of the word were 
lengthened or the position of relevant letters was placed 
in other than the beginning position. 

Learning differences were found between the letter 
trained group and the word trained groups. lrmmeo1s cussing 
this Peateriar cs Meuhl reports that, the word trained group 
found more difficulty because they had to notice the 
Local seupeaoebhnerre léevantolétterscas welleas pdiscriminate rthis 
letterrfrom the rest of the word. Meuhl (1961:228) con- 
cludes that the relative difficulty in learning to discriminate 
letters in words can be overcome by providing visual 
oavertiminatbion training «with ‘relevant, letters, before 
presenting them as parts of words. 

Sbaatd grotaats (and pSchultz.(1962) «comparedathe effects of 
two different types of visual discrimination pretraining on the 
performance of thirty-six Kindergarten children learning to 
read four words. Group I received visual discrimination 
training with the same ae while Group II had training with 
letters making up the words, Group III received no discrimin- 
ation training. Each child in Groups I and II were given 


discrimination training and then all were asked to read the 
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words. There were significant differences at the .05 level 
of confidence between the mean performance of Group I and 
the other groups. Those children who received discrimination 
pretraining using words learned to read the four words in the 
reading task significantly better. Although Staats, Staats 
and Schultz found Group I performance superior to the other 
groups, they do not disregard the value of alphabetic 
training. They suggest that if children learn phonetic 
responses to the letters in pretraining the results may be 
somewhat different. No significant correlations were found 
between discrimination and reading ability. They suggest that 
the acquisition of texting does not depend solely on previous 
moissitvion of discrimination skill. 

Wheelock and Silvaroli (1967) investigated the difference 
between children who received visual discrimination training 
With capital letters to those students receiving no training. 
Nanecvy kindergarten children from different socioeconomic 
levels constituted the experimental and control groups. 

All were administered visual discrimination sub-tests 

from Lee Clark Reading Readiness Test and the Letter-Form 
feeoning Criterion’ Test. The experimental group then 
received training for fifteen minutes each day in recog-— 
nizing capital letters. The same tests were again admini- 
elered. Finding indieated significant differences” atthe 
.01 level of confidence, in visual discrmination ability 
favouring the experimental group. The investigators suggest 


the attention-concentration factor is important in making 
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visual discriminations. The experimental group in learning 
to make instant responses to capital letters were learning 
to attend to the stimuli and concentrate on them. 

Summary 

Pacer esearch indicates that visual discrimination 
Seems prior to formal reading will be beneficial in the 
Scguisition of a reading vocabulary. However, the type of 
visual discrimination pretraining which will facilitate 
Beeoctations is inconclusive. 

Peotar Discrimination Ability of Children 

Research studies have dealt with the development of 
visual discrimination ability and noted specifically the 
difficulties children encounter when dealing with visual 
verbal symbols. 

Gibson, et al (1962) investigated the development of 
visual discrimination of letter-like forms in 167 children, 
Tour through eight years of age. The subject's task was to 
match the standard presented, with an identical form and a 
number of transformations. Two kinds or errors were 
recorded. Firstly an error to recognize the standard, and 
secondly failure by selecting a transformation. 
Transformations included changes from line to curve, per- 
pective, rotations and reversals, and changes in close and 
break, for example o toc. Findings revealed that the 
overall error score decreased with age, but difficulty of 
discrimination for each transformation varied. The greatest 


developmental change was in tendency to confuse rotations and 
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34 
reversals, followed by line to curve errors, perspective 
errors, and close and break errors. Gibson, et. al,,suggests 
that although attention and concentration to the task, and 
Preliminary practice. are, important factors, learning. the 
critical features or dimensions of difference for differ-— 
SOc lervers. affects, the, child's damprovement in visual 
Grecrimanation ability. they, nvpothesi Ze ~.chat Tewer errors 
tec lose and break transformations result because these, same 
jalvewol dit ferences. are .critical fliorn.object discrimination 
whereas the other types of transformations are not critical 
Pome ect, discrimination. 

Popps (1964) study substantiates Gibson's (1962) findings 
Paauemost. of. the .errors, in. discriminating alphabet, letters 
ame sa scesult of rotation and reversal, transformations.. 
Sixty-five subjects attending kindergarten were tested in 
February. The child was ease G0. match the. stimulus 
from the alternates presented. The number of errors made 
on each pair of letters was recorded and results showed 
b — d,. and: p - q to be the most confusing. Popps also found 
that some confusions were caused by a high degree of formal 
similarity, which refers to the proportion of similar or 
identical lines contained in both letters. 

An early study conducted by Smith (1928) investigated 
ie matching ability of, 120. first grade subjects and assessed 
the difficulty of matching individual lower case letters. 

The letters b, p, q and d were the most difficult for children 


to match during the first week in school. Smith attributes 
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She 
much of the difficulty in children not noticing on which 
side the loops occur or whether the stems extend upward or 
downward. — 

Smith then combined the easiest and most difficult 
letters to discriminate into nonsense syllable The same 
testing procedure was carried out. Those syllables containing 
p, b, d and q at the beginning and end of the nonsense syllable 
showed slightly higher percentage of error:than those syllables 
Pontaining only: one of thermost difficult Letters. Smith 
Perret ore. concluded), that. difficultdeshin matching single 
tetrersedo noty carry) overs tomanyc appreciable extent in 
matching words. 

A cooperative study carried out at Boston University by 
Nickolson, Olson and Gavel (1958) made an extensive inventory 
of certain auditory, visual and kinesthetic abilities of 
first grade children in September, November, February and 
June and related it to reading achievement. 

Nickolsons (1958) study investigated the visual dis- 
Primenation abidityeof'2,188«firstegradenentrants. Visual 
discrimination tasks which required children to match upper 
and lower case letters directly were considered an easy task. 
The lower case letter p showed the greatest number of errors. 
Ninety-six percent could match twenty-two or more capitals 
and twenty of the lower case letters. Further tests of 
direct matching were not carried out. In matching letters 
from memory, in a multiple-choice situation, nearly ninety 


percent were able to identify at least twenty capitals while 
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eighty-three percent identified twenty or more lower case 
Letters. Por,canitals, the mean score was 23.5 in September 
and 24.9 in November. (Olson 1968:28). The mean score for 
lower case letters was 22.19 in September, 23.98 in November 
foe oe Ol on February. 

The visual discrimination ability of kindergarten children 
was also investigated es Lewis (1959). The visual discrimin- 
aoLon rest required children to.match pictures,,geometric 
homme, LeELters and word, forms. Qn the total.test, ninety-— 
two percent of the 192 children were able to respond correctly 
POmab least seventyfive percent of the test, items. Results 
showed that the visual discrimination of letters and word forms 
was more difficult than discrimination of non-reading symbols. 
The children experienced difficulty when the key word to be 
matched appeared in both its regular and reversed order. 

emus reported that .a significant pdifterencesatisthe 30) 
level of confidence, was found between chronological age and 
Pisecrimination ability,. As the mean auditory and visual 
discrimination scores increased the chronological age 
increased. Sex was sepotted,to haverylittle.ettectk on, the 
child's ability to perform auditory and visual discrimination. 
- Summary 

Visual discrimination appears to be developmental in 
nature and children vary in their ability to discriminate 
BeaLers.. Certain letters which can be reversed and rotated 
are among the hardest for young children to visually discrimin- 


ate. The research evidence suggests that visual 
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i 
discrimination of reversible letters should be stressed in 


the reading programs. 


AUDITORY-VISUAL CORRESPONDENCE ABILITY AS A FACTOR IN 


READING SUCCESS 


The ability to make auditory-visual correspondences is 
Considered an essential skill.insword,perception. The child 
must be able to integrate information within the visual and 
auditory senses and must also develop skill in associating 
what he hears with-its graphic representation in reading. 
Development of Auditory-Visual Integration Ability in 
Normal and Retarded Readers. 

The importance of auditory-visual integrations in 
contributing to reading success or incompetence has been 
studied by Birch and Belmont (1964). The test sample 


Consisted of 150 retarded readers and.50 normal readers, all 


of whom were boys. The mean age of the sample was nine 
years ten months. An auditory-visual pattern test was 
administered to all subjects. Thevsubjlectywas wequined,to 


pick out the visual dot patterns which corresponded to the 
auditory patterns which were tapped out. Comparisons of 
mean score difference between normal and retarded readers were 
Seeniticantyat the ws00leLeuelyol confidence. Fourteen 
percent of the retarded readers made one error or less on 

this test while forty percent of the normal readers had one 
Srmora0Ore less. 


The relationship of auditory-visual test scores with 
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reading achievement was also investigated. Those who had 
low auditory-visual scores also had lower mean reading scores. 
When I[.Q. data for each group was dal yred) it was reported 
that the relation of auditory-visual pattern test perform- 
Sacer co Treading was not ardirect function of «lrQ@s differences. 
Birch and Belmont (1964:860) concluded that ability to inte- 
grate auditory and visual stimuli appears to have specific 
Po evauce, tO learning toi wead sanddappears Wo.tbewone of the 
several factors that contribute to reading ability. 

Birch and Belmont (1965) then investigated the hypo- 
thesis that ability to make auditory-visual integrations was 
Pee glovnienibal. Subjects were 220 children from kinder- 
garten through sixth grade, with ages ranging from five 
years three months, to twelve years one month. Testing 
procedures were identical to the previous study. Results 
indicated successive improvements in ability of children 
TO treat patterned auditory and visual stimuli as equiva- 
Mees upecosrifth grade. Growth in auditory-visual 
integration was most rapid between kindergarten and grade 
two. Significant correlations from .57 to .34 were found 
between intelligence and auditory-visual integration, in 
grade one through to fifth grade. 

Birch and Belmont then investigated the relationship 
between auditory-visual integration scores and reading 
scores. At the grade one level, correlations of reading 
readiness with 1.Q. was .56 and the correlation between 


reading readiness and auditory-visual integration was .70 
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which were significant at the .001 level of confidence. 
Birch and Belmont (1965:303) concluded that reading in the 
early grades seems to be more related to the auditory- 
visual integrative function per se than to intelligence. 

As the child becomes older, this function becomes more 
stabilized and is no longer a significant factor in the 
development of reading competence. 

Kahn (1965) also investigated the development of 
auditory-visual integration and its relationship to reading 
achievement. The sample included 350 boys from grades 
ewomunrough: six. The auditory-visual integration task 
required subjects’ to: match auditory. patterns with its 
equivalent visual dot pattern. Reading achievement and 
intelligence was assessed by use of the Metropolitan Reading 
Achievement Battery, and the Lorge-Thorndike -Intelligence 
Battery. Auditory-visual integration was related to 
reading achievement with correlation coefficients ranging 
aoe; (Corb. Kahn suggests that the development of 
auditory-visual integration was an important correlate 
particularly in the acquisition of vocabulary. 

Fesulis Sshowedtithat ra tcorréelation of i 5bibetween 
chronological age and auditory-visual integration performance. 
Significant positive correlation was also found between 
intelligence and auditory-visual integration performance. 

An investigateion by Katz and Deutsch (1963) also used 
only male children in the test sample. Forty-eight Negro 


boys were chosen from grades one, three and five, and divided 
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Bocording to reading ability. The Lorge-Thorndike Intelligence 
Test was administered to all the group. The purpose of the 
study was to investigate the performance of normal and retarded 


readers on a task requiring rapid attentional shifts between 


moaalrtLes : The childs *taskwas @to press“a°bputtenzeach 
time a light or sound was perceived. Reaction times were 
automatically recorded. The mean reaction time to stimuli 


Prececcoed by a ‘stimulation in a differént modality”’and’ the 
same modality were analyzed separately. Significant differ- 
ences at the .01 level of confidence indicated that normal 
readers were better able to shift from one modality to 
emornier than’ could retarded*readers. 

Intelligence was not found to be significantly 
correlated to auditory-visual shifting ability. Katz and 
Deutsch (1963:332) conclude that the auditory-visual shifting 
ability is a perceptual skill basic to reading performance. 

Following Birch and Belmont's studies, Muehl and 
Kremenak (1966:230 — 239) investigated the pre-reader's 
ability to match information with and between the auditory 
and visual sense modalities. Using the same matching pro- 
cedures, 119 first graders were tested. Intercorrelations 
among the visual-auditory task was .39 and auditory-visual 
task .52 and reading achievement were Stenigicane at” +05 
level of confidence. The four matching tasks yielded a 
final correlation of .58 with reading achievement. The 
performance of high and low readers on the auditory-visual 


task was examined. Results showed that only one in the high 
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group readers had a low A-V score, whereas fifty percent or 
more of the low readers were low scorers on the audio-visual 
task. The visual-visual matching task was the easiest for 
children while matching auditory-auditory patterns being the 
meeveartticult. Auditory-visual and visual-auditory 
pattern matching was intermediate in difficulty. 

A further study by Berry (1967) was designed to 
ascertain whether the presentation of a visual stimulus to 
be matched with one of several auditory alternatives would 
yield the same results as an auditory stimulus matched with 
a visual alternative used by Birch and Belmont (1965). 
Fifteen children receiving remedial instruction at the 
University of Iowa Clinic were matched on the basis of age, 
sex and 1.Q., with a control group of elementary and junior 
meen esbudents. Three criterion tasks were employed: 
auditory-visual integration task by Birch and Belmont, a 
lengthened auditory-visual task and a visual-auditory task. 
Significant higher scores, at .05 level of confidence, was 
made by normal readers on audio-visual test, and the 
lengthened audio-visual test. On the basis Ole nteraction 
and tests for main effect, Berry concluded that the visual- 
auditory task discriminated the experimental and control 
groups. The findings are consistent with previous studies 
which concluded that tests of audio-visual integration are 
both useful in predicting and discriminating normal and 
Subaverage readers when intelligence is controlled. 


The importance of making sound-symbol associations has 
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been recognized as a basic ability needed in solving un- 
familiar words and achieving independence in reading. The 
ability to associate a sound with a symbol and its relation- 
Ship to reading achievement has been investigated. 
- Summary 

The research evidence presented indicates that the 
ability to make auditory-visual integrations is a perceptual 
ability which can differentiate good and poor readers. The 
ability to make auditory-visual integrations like auditory 
and visual discrimination ability is developmental in 
nature. The evidence presented is a result of testing 
procedures using non-verbal symbols and sounds, unlike those 
used when the actual process of reading takes place. 
Auditory-Visual Integration of Verbal Sounds and Symbols And 
its Relationship to. Reading Achievement. 

All of the following studies use alphabet letters and 
speech sounds in determining the relationship of auditory- 
visual integration to reading achievement. 

A study conducted by Harrington and Durrell (1955: 

375 - 380) on 500 second grade children investigated the 
influence of mental age, visual discrimination, auditory 
discrminiation and phonics on reading. Reading achievement 
was measured by an oral reading test and a silent reading 
word classification test. The visual discrimination test 
required subjects to identify the stimulus word in a 
multiple-choice situation. The auditory discrimination 


test measured the subject's ability to notice initial 


ni aotebaecsial gnivs 


fodnge = ots pon ss 
om 


a 


i 


baden! tg0vr need as if snanseek 


| - ey (eee 
itict. ossusg2easc are igt993 a3! pit 


Perty “ern. a 


/ oat uke go 
salysys sok shen oxigm 0 


ret Arge aan iy so 


a 


— 
bo dieu nrg song Sle 9d ci 
7 os 


Younus. dadveve non autew 34 
S4q ho .pesborg fgu2se ot at 


ee Be vi iaduedad Louse 
fasion. gs ail 
wt palpete snbvalte? +i % 


' Botael swnt nea bphAo shea byogae, 008 


ary - 


viodlbva ,nottatinizethe tages S88. 
- >= 


nc "y! aa 
% ‘AL biow. aerf sath a dite 


ee eae 


nelbisghuivacio y1e thos oh 


43 
consonant sounds, rhyming words, final consonants and a 
combination of initial and final consonants in words. The 
phonics test. involved giving sounds of letters, blends, and 
knowledge of the silent “e" rule. Using a pairing technique 
the subjects were paired if they were nearly equal on each 
Slee eevyotloanics but different on the variable being 
studied. Dottie. Zero-Order correlations the Tour factors 
studied were as follows: visual discrimination .64, phonics 
.56, auditory discrimination .54, and mental age .23. 
Pemranmgpon end Durrell concluded that specific instruction 
on phonics and visual and auditory perception of word 
elements makes a distinct and different contribution to 
developing reading skills. 

Heingaa sample of 1,172 first grade children Olsen 
(1958:29) measurel the amount of growth in word perception 
abilities comparing September scores reported by Nickolson 
P1058) . Children were given tests which required them to 
identify letters named by the examiner. Olson (1956:29) 
reports mean score gains in ability to identify both capital 


and lower case letters, although lower case were still the 


Poste tT cult. Children were also required to give the 
names of letters. September scores indicate little 
familiarity with letter names. February scores indicated 


that ninety percent could name twenty or more capitals and 
seventeen or more lower case letters. The mean number of 
letters written from dictation in September was TOA a6 


compared to 22.23 in February. Nickolson and Olson also 
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tested the child's ability to give sounds represented by 
tetvers,, “omitting *q and x. In September 49 percent could 
not associate lower case letters. Olson (1958:30) reports 
a mean gain of 14.14 in giving sounds represented by lower 
ease letters In February’: Olson further investigated the 
ability of children to solve new words by substituting the 
beginning or ending sound with a word read by the examiner. 
In February an average of ten out of twenty-five words 
could be read. 

When Olson (1958:33) correlated the February reading 
achievement scores with the various word perception abilities, 
he concluded that the most useful measures in predicting 
February reading achievement were those which associate 
letters with their names. Gaval (1958:42) correlated the 
September result of 1,506 children with June reading 
achievement and concluded that September tests which best 
predicted June reading achievement were: writing letters 
dictated, naming letters, identifying letters named, and 
learning rate for words. 

The use of a word recognition test as a measure of 
reading achievement appears to be a limitation of these 
studies. 

Testing 208 first grade children in Missouri, Myers 
(1966) investigated the effects of selective ordering of 
letter names, letter names and sounds, and sight words on 
achievement in word knowledge, word discrimination and 


comprehension. Three treatment groups were involved. 
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Group A received instruction in letter names followed by 
teaching of sight words. Group B received instruction in 
letter names and sounds followed by sight words. Group C 
received instruction in sight words followed by teaching 
Of letter names and sounds. Myers concluded that initial 
instruction in letter names and sounds produced greater 
achievement in word perception but not in comprehension. 
This instruction in letter names and sounds aided those 
children who were average on measures of reading readiness. 
Marmon (1966) examined the effects of alphabet 


recognition and auditory discrimination training on word re- 


cognition. The study included 488 kindergarten children in 
Los Angeles schools. Using Caucasian and Negro children, 
two separate experiments were run simultaneously. In each 


experimental group one school received alphabet recognition 
training, one auditory training and one received a combined 
approach. Children receiving the combined alphabet 
recognition and auditory discrimination training received 
Sveniricantly higher scores on word recogntion tests. 

In another experiment Brown (1966) taught five different 
Consonant letter names and sounds to two kindergarten Proups. 
After a five week training period,eligible subjects were 
selected and taught ten meaningful words beginning with the 
consonant taught. The subjects were tested for immediate 
and delayed recall. No significant differences in perform- 
ances for any group was evident in immediate recall. However, 


differences were significant for the delayed recall situation. 
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Brown concluded that a knowledge of letter names and sounds 
facilitates delayed recall of words learned through a sight 
technique. This knowledge appeared to assist boys more than 
pearls. 
Summary 

The research evidence seems to indicate that measures 
Moacherequire the child to associate a letter with its 
weprPopriate sound are*useérul in predicting reading achieve- 
ment. An approach which provides opportunities to 
associate sounds and symbols appears to contribute to word 
recognition. The importance of associating sounds with 
Symbols is recognized and this study will investigate the 
child's ability to make these correspondences and outline 


Piear cdirficulties. 
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CHAPTER III 


THE EXPERIMENTAL DESIGN 


This chapter is divided into three sections. The 
first section describes the research population and the 
Sample; section two, the screening and testing instruments. 
ihe secollection of the.data.and its statistical, treatment is 


explained in the final section. 


THE RESEARCH POPULATION AND SAMPLE 

Research Population 

The data for this study were collected in June 1969 in 
a small urban centre in North Western Alberta. All the 
fs, grade pupils attending nine regular classes within the 
pet ce school system were eligible, Any student attending 
the elementary opportunity class for children of sub-normal 
Mie li’eence were excludedsfrom the study. A total of 226 
subjects from four schools comprised the research population. 
The Test Sample 

Reading assessment. Dirjine tones rst weeled ne iiies 
the grade one teachers administered and tabulated the reading 
scores on the Stanford Achievement Test, Primary 1, Form W, 
for all children in nine first grade classrooms. In order 
Boeopteain a sample of high and low achievers in reading, 
the investigator designated all those subjects receiving a 
stanine score of 3 or less as poor achievers, and all those 
subjects receiving a stanine score of 6.5 or more as high 


achievers in reading. Seventy-nine children were eligible 
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48 
and the possible research sample at this point consisted of 
thirty-eight low achievers and forty-one high achievers in 
reading. 

Auditory screening. In June, the investigator 
administered individual hearing tests using the Zenith 
Audiometer in order to eliminate the possibility of poor 
auditory discrimination due to deficient auditory acuity. 

On the basis of previous studies by Fast (1968) and 
Cosens (1968) any child with a hearing loss of 30 decibels 
or greater at a single frequency was eliminted from the 
study. Of the seventy-nine subjects tested, fifteen were 
eliminated because of hearing losses at one or more 
frequencies. 

Table I is a distribution of children having hearing 


losses in the four elementary schools. 


TABLE I 


DISTRIBUTION OF CHILDREN WITH INADEQUATE AUDITORY ACUITY 


eeroo. Girls Boys” Low: Reading Ach.—and=“High-heading Ach. 


Inadequate Acuity & Inadequate Acuity 
A 3 aL Hu 2 
B 3 2 3 3 
C 3 Ae He 4 
D 0 a; 0 Ae 
total 9 6 - 10 
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Approximately 19 percent of the sample had to be 
eliminated from the study because of hearing losses of 30 
decibels at one or more frequencies. These figures suggest 
that hearing losses occur frequently among first grade 
children in either high or low reading achievement group. 
The high reading achievement group who had inadequate 
hearing acuity were probably better able to overcome this 
hindrance and still learn to read well although under some 
Seain. Inadequate acuity in the low reading achievement 
PLOupe Maye Dave contributedc to their: poorm reading, abd lity. 
Cosens (1968) found approximately 17 percent of the subjects 
me nierwocample hadshearing, Losses of ,80 decibels; orygreater,.at 
one or more frequencies. Thirty-six percent) of} Cosensstest 
sample was considered to have inadequate auditory acuity. 

Visual Screening. Visual screening tests using the 
Snellen E Chart; had been administered to all first grade 
children during January and February by Public Health Nurses, 
Prasche anvestigcator obtained these,scores for ‘each; childyin 
the test sample. The use of the Snellen E Chart as the only 
measure of visual acuity has its limitations. Robinson (1953: 
12) questions the validity of testing the vision of school 
children with the Snellen E Chart when more recent acuity 
tests are available which are better for screening for near 
point visual problems. Reading from books and the completion 
of the Visual Test requires visual acuity at about sixteen 
inches. The Snellen E Chart tests a child's acuity at 


twenty feet, an adequate rough screening for blackboard and 
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50 
chart reading, but one which does not confirm adequate acuity 
Ber uOOK reading. DinGerno other visual screening device 
was available to the investigator the Snellen E Chart scores 
Were used. No children were eliminated from this study from 
Peover scores on the Snellen E Chart. It was possible, 
however, that children were able to accommodate sufficiently 
Poepaesecne screening test, and) would later experience some 
Beemer crainiwnen reading for considerably longer perltods of 
time. 

Neurological, Screening. Two students who were under 
observation by the Alberta Guidance Clinic were excluded from 
the study on the basis that they could not contribute to the 
study. These children showed an inability to understand 
the directions and concentrate on the task. 

From the original seventy-nine eligible pupils, seventeen 
Were eliminated as a result of auditory and neurological 
screening, while two were absent due to illness. At this 
point sixty subjects remained for purposes of this study and 
Gonstituted the test sample. 

Sex. eee, andl... of,subjects in the sample. Table 
TI summarizes the mean chronological age and intelligence 
quotient for boys and girls in the high reading achievement 
group and the low reading achievement group. 

In addition, the total means for the high reading 
achievement group and low reading achievement group are 


also presented. 
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TABLE II 
SUMMARY OF MEAN I.Q. AND CHRONOLOGICAL AGES OF BOYS AND GIRLS 


IN THE TEST SAMPLE 


Group Sex No.of Subjects Mean 1.Q. Mean C.A 

(months ) 
Low Reading Boys 16 LO2a.1 Bae 
Ach. Group Girls 14 5 oer Oss 
_ Total — | ! 30 Meee Gone 
High Reading Boys 13 ies a jar io! ope 
Ach. Group. Girls iy Li 0 84.2 
Wekaoul 30 A Lee 84.2 


The total number of boys was twenty-nine with sixteen 
in the low reading achievement group and thirteen in the 
high reading achievement group. There were thirty-one girls 
in the test sample with fourteen in the low reading achieve- 
ment group and seventeen in the high reading achievement 

Peroup. ie oLsenot uncommon to find that there: are more girts 
than boys in the high reading achievement group. These sex 
differences among good and poor readers have been reported 
by Durrell (1958) and Monroe CrgoRa): 

The investigator experienced some difficulty in securing 
enough boys for the high reading achievement group in this 
study. In order to incorporate thirteen boys, the 
investigator adjusted the reading stanine from / to 6.5 and 


designated all those having a stanine score of 6.5 or better 
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as high reading achievers. 

Table Il summarizes the mean chronological age of 
subjects, in this study. The mean chronological age of 
the total sample was 83.25 months, the high reading 
achievement group was 84.2 months, and the mean chronological 
age of the low reading achievement group was 82.2 months. 

The Otis Quick-Scoring Test of Mental Abilities, Alpha 
A had been administered in Schools B and C by the classroom 
teacher during February and March. The investigator 
administered and scored the Otis Quick-Scoring Test of Mental 
Abilities to the remaining fourteen children in Schools A 
and D. The mean intelligence quotient for the group was 
110.9 with scores ranging from 83..t0. L137... end, appearss.to 
meet what is often referred to as representative of a 
normal population. Since the mean intelligence scores of 
each achievement group differed, correlations of intelligence 
With the three criterion tests were computed. 

Many children within the sample had attended kinder- 
-garten during the previous year. The final test sample 
included no repeaters or children with second language 


problems. 


SCREENING AND TESTING INSTRUMENTS 
A description of the reading test, auditory tests, 
visual tests, auditory-visual correspondence test and 
intelligence test will be given below. 
' Reading Test 


From the Stanford Achievement Test, Primary 1, Form W, 
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subsections on (a) word reading, (b) paragraph reading, 

(c) vocabulary, and (d) word analysis skills were used. 

Pie Word reading test consists of thirty-five itens. The 
student is required to indicate which word represents the 
Preture illustrated. ~He paragraph reading vese wie 
Peooteveu 11 ALiticulty. The student's task is to select 
PieecOrrect words which" tit the context. There are thirty- 
Mine 2vems in the vocabulary test and it. is’ designed™to 
measure the student's ability to understand oral language 
usage. the child selects from three words -the.one read 

By vie Leacner. Tre word study skills section is’ designed 
tO measure their ability to use phonics. 

In Buros (1959, p.656) Robinson concludes that in spite 
Sietchne limitations, these tests are améng the best ‘survey 
tests of reading achievement for the elementary grades. 
Townsend's review also agrees that the Standford has many 
advantages and recommends its use in testing reading 
achievement. 

Auditory Tests. 

Auditory acuity. The Zenith Audiometer was used to 

measure hearing acuity. The Zenith Audiometer is a battery 


operated machine equipped with earphones for individual 


testing. The Zenith Audiometer measures hearing at various 
frequencies and degrees of loss. Myklebust (1964) writes 


that man is most sensitive to the band of frequencies from 
500 to 4000 cycles, which are essential for hearing speech 


sounds. The decibel refers to the unit of measurement in 
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sound and expresses the extent to which one sound intensity 
ie ereauer or.Less. than ther zero point. Some children 
with super acuity would probably hear a tone at the zero 
point but for most children zero represents a point where 
noe sound is heard. 

Ppa ory, oiscrimination. Auditory discrimination was 
measured by using the Fast-Cosens Auditory Discrimination 
Test, which was constructed and used by Fast (1968) and 
Cosens (1968) at the University of Alberta. In partial 
Pee winent, fornva: Master's Degree: the: Fast-Cosens Auditony 
Discrimination Test. was developed for diagnosing student 
strengths and weaknesses in auditory discrimination. 

The work of Templin (1957), Wepman (1960) and Miller 
and Nicely (1966) provided the necessary research evidence 
needed for the construction of this 266 item test. 

Renpiin's work on articulation, errors® of¢ children. fromages 
Maree, to eight) provided: one) of the, criterias for choices of 
items. The evidence of discrimination errors by Miller and 
Nicely was the second basis for choice of items. Top cus 
down the influence of chance on the Fast-Cosens Auditory 
Discrimination Test three like word pairs and three unlike 
word pairs were retained for each comparison. Their results 
‘of the pilot study were subjected to a test item analysis 
and the proportion of students making correct responses to 
any one item was calculated. Any items on which thirty 
percent did not answer correctly or ninety-five percent 


responded correctly was not included on the final revision 
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os. che test. 

A test item analysis of the Fast-Cosens Auditory 
Discrimination Test was not computed for thisstudy.! 
However, Cosens (1968:82) found an overall reliability 
eee end Oberg (1969:56) a reliability index of .9}. 

Fast (1968) computed the reliability index for each socio- 
economic group and found the indices to be approximately 
-90 for the low socioeconomic group and .85 for the other 
Than low socioeconomic group. 

Content validity was established since Fast and Cosens 
designed the test on previous research evidence. (Cosens, 
1968:81). 

In summary, the Fast-Cosens Auditory Discrimination 
Test was designed vo-determineharcndid’ srabiiityyro 
recognize minimal differences that exist between the English 
phonemes used in speech. (Fast, 1968:60). The items 
chosen required discrimination involving friction, duration, 
and place of articulation. Criteria for selecting items 
were based on articulation errors, discrimination errors, 
and the frequency of sounds in English. The final revision 
Gonsisted of 266 word pairs. Directions and test items 
are found in Appendix A. 

At this point, it is necessary to define terms used in 
analyzing the Fast-Cosens Auditory Discrimination Test. The 
following terms are defined and used by Francis (1958): 

Stops; Stops are consonants produced by an air stream 


that is completely interrupted. Stopes Ghclwide: Abie , Tey 
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Biel Os wy Ky 
Bari ricate.; Affricates are a special class of stops 
which is released gradually to produce a slight friction 
noise. Affricates include /é, ¥/ (¢ as in church, ¥ as 
fet 4 11), . 
'Fricative; Fricatives are produced by a stream of 
air passing through the constricted opening between an 
articulator and a ween OlgapliCulLatapn., Fricatives 
Moe / OO, f, s, sh, h/ yand’/y, Vv, Zz, Z/ (6 as in 
thin) (% as in treasure) (4 as in that). 
molasel; Nasals are consonants produced by the closure 
Beecic Oral cavity forcing the stream of alr to pass through 
the nasal cavity. Nasals include /m, n, y/. (n as in sing). 
' Lateral; Laterals are consonants produced by closing 
Seremost Of the air passage of the mouth by placing the 
tongue against the roof of the mouth while leaving an opening 
prone Or both sides. Laterals include the /1/. 
Semivowels; Semivowels are consonants which consist 
of a rapid movement of the articulators from a characteristic 


initial position to the position for the vowel that follows, 


or the reverse. Semivowels include WW, y, r/. 
Voiced Sounds; Voiced sounds are produced while the 


vocal bands vibrate. 

Voiceless sounds; Voiceless sounds are produced while 
the vocal cords do not vibrate. 

The English consonant sounds can be described as a 


certain sound type, being either voiced or voiceless. Table 
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Ill, presents the phonemes used in this study. 


ed oN Asan ON Ba 


CONSONANT CHART OF VOICED AND VOICELESS PHONEMES 


Sound Type Voiced Voiceless 


Stops {Doosan e/ /p, t, k/ 
Nasals / t,o, my 

Fricatives LSE Does JOSS ee. $/ 
Affricates J/&/ SY 
Semivowels 7 Wate, 


laterals WAV 


A tape recording of the original Fast-Cosens Auditory 
Discrimination Test was made by the Audio-Visual Department 
ace the University of Alberta to ensure that the same stress, 
pitch quality, and time was presented to each child. 

Visual Test 

A visual counterpart of the 266 test items on the 
’Fast-Cosens Auditory Discrimination Test was prepared using 
a primary typewriter. TO avOTalGoniusion* errors, only’ one 
column of word pairs were presented on each page. The 
directions and test items are found in Appendix B. 
Auditory-Visual Correspondence Test 

The Auditory-Visual Correspondence Test incorporated 
only 246 of the 266 word pair items found in the Fast-Cosens 
Auditory Discrimination Test. Any word containing a sound 
represented by more than two letters was not included in 
mis ‘test. There were twenty such items. Children in 


first grade are not familiar with sounds represented by 
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more than two letters, for example tch. The test items were 
printed on 8" x 11" paper using a primary typewriter. The 
directions and test items are found in Appendix oe 
Scoring the Tests 

All the test items were introduced in word pairs. 1b 
the child made the correct response auditorily and then visually, 
for example between cog - cob, he was given one point. In 
scoring the Auditory-Visual Correspondence Test, the child 
Pegeived one point. if he ‘couldiverbalize /ob/ iin cob, as well 
eye /- in cog. No points were given if only one phoneme was 
Werbalized correctly. Although the nature of the task diff- 
Peecarrnievie *case tof thenAuditory-Visual Correspondence Test, 
the investigator decided to make a few changes as possible. 
The word pair form and scoring were kept uniform throughout 
the three tests given. Inithe’ auddtory*tand.visual.~tests,the 
child was required to make one discrimination between the two 
words of the word pair to receive one scored point, and in 
the Auditory-Visual Correspondence Test make two associations, 
one in each word in order to receive one point. 
Intelligence Test 

The intelligence quotient on the Otis Quick-Scoring 
Mest of Mental Abilities, Alpha A, -is' derived from the scores 
on both the verbal and non-verbal subsections. The non-verbal 
Pecvion consists of pictorial forms. The student is required 
to mark the picture which does not belong in each group. Toe 
verbal test requires pupils to follow teacher read directions. 


The test included 180 items and is given in two sittings. In 
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Buros (1959, p.362) Yakes reviews the Otis Quick-Scoring 


Meveucal Ability Tests and reports: 
ae) tee required, for example » to’ segregate’ pupils into 
relatively homogenous groups for teaching, administrative 
Mime rerearchisurposes, tests of this kind can afford a 
Sactsiactory rough classification. 

The Otis Quick-Scoring Test of Mental Abilities, Alpha A, 


provided a satisfactory measure of intelligence for purposes 


Sreounls svudy. 


COLLECTION AND TREATMENT OF DATA 

Coslection of» Data 

PualtoryoAcuity:> The child was seated with his back 
to the investigator so he could not see how the audiometer 
was operated. Children were directed to raise their hand 
or lower their hand when they heard a buzz. Steps were 
taken to ensure that each child knew what type of sound to 
igeGenyGoruby.practicing directions when it was certain he 
could hear the type of sound he was to identify. Frequencies 
mere 0), 1500 5¢7 50501000, “500762000, - 3000; 4000, 6000, and 
8000 were measured. 

Auditory discrimination. The child Pvstenéed*to the 
word pairs presented and indicated by means of a hand signal 
whether the word sounded the same or different to him. Six 
practice pairs were presented to ensure that each child under- 
stood the directions. 

The test was given in three periods with a brief break 
between each period. The length of the period varied with 


the ability of the child to concentrate. 
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60 
An assistant was trained to administer and score the 
test. iyewenildren were tested at one sitting. - A divider 
was placed between them to prevent them observing each 


other's responses. 


myesuals Test. The visual test was administered to each 
group of subjects by the investigator. Non Spe citiivxg time 
Mimite was) set: for: completion of the test. Usually the 


ehildren took between thirty-five to forty-five minutes to 
nemp Levey dite. Subjects were given a break during the test. 
Those subjects who were extremely slow, were given an 
Opporcvunity to» complete the test, another) days 

Three practice items were illustrated on the blackboard 
mor Cie. icnatoaren. The children were required to look at 
each word pair and indicate by means of an X if the words 
were different. The word pairs were left unmarked if they 
were the same. 

Auditory-visual test. Each child was tested individually 
by the investigator. Rapport was established with each 
child before proceeding with the directions. The investiga- 
tor pointed to one or two letters in each word of each word 
pair tested and Bnetanicted the child to verbalize the sound. 
If the child did not know the sound he voluntarily shook his 
head or indicated that he could not associate the sound with 


the letter. 


Sex, age and 1.Q. The sex, age and intelligence quotient 


for each child was obtained from the school cumulative record 
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All scores were recorded and punched on I.B.M. cards 
Pereeach child. 
ireacment of the Data 

Digficulty index of test items... The difficnity index 
Wee, computed for each item. The items were then grouped 
according to sound type. The mean difficulty index level 
indicated the proportion of students who made correct 
responses to a group of items. The .eanesGLLeiculiy. index 
was .computed for each reading achievement group to assess 
the weaknesses and strengths each group encountered with the 
aereOory Oiscriminatton test, the visual discrimination test, 
and the auditory-visual correspondence test. 

T-tests. To test the significant differences between 
high and low reading achievers' mean performances in making 
Puaacory discriminations, visual discriminations and auditory-— 
Visual correspondences on specific sound types, t-tests were 
employed. (Hypopnesis. lL, 2s je) 

Pearson Product Moment Correlation Coefficients. 
Correlation coefficients between the auditory discrimination 
meee scores, the visual test scores, and the auditory—-visual 
test scores were computed for each of the reading achieve- 
ment groups. trisdd1 bon corre laLions. 07 Seo tieO vies ures 
fetal test scores obtained by the children with each of sex, 


age and intelligence were computed. (Hypothesis 4.) 


SUMMARY — 


The Standford Achievement Test, Primary 1, Form W, 
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(reading section) was used to select high and low reading 
achievers. Sixty subjects for this study were chosen on 
une basis of these reading scores and individual hearing and 
visual screening tests. Thirty subjects were designated as 
high reading achievers and thirty were low reading een 
The Fast-Cosens Auditory Discrimination Test was des- 
mrecd in greater detail for it serves as a basis for the 
fWasdat discrimination test and auditory-visual correspondence 
test. The Otis Quick-Scoring Mental Abilities Test, Alpha 
meee cores gave a measure of intellectual capacity. ae 


data were analyzed using t-tests and correlations. 
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CHAPTER IV 
FINDINGS OF THE STUDY 

This chapter examines the data obtained in the present 
Study which investigated the ability of sixty first grade 
children either high or low in reading achievement to make 
auditory discriminations, visual discriminations and sound 
Syoo lL associations. Three major sections are outlined in 
tits Ghapter. Section one analyzes the performance of the 
test sample on the Fast-Cosens Auditory Discrimination Test. 
This analysis will report the difficulties children have in 
discriminating sound types. Section two follows with an 
miaiyscis Of the performance of the test sample on the Visual 
Mou sereporting the difficulties children have in visually 
arocriminating letters which represent sound types. section 
three completes the sequence by Be Salts the performance of 
the test sample on the Auditory-Visual Correspondence Test. 
This analysis reports the sound-letter symbol association 
mroplems of .children. The influence of age, sex, and 
intelligence on pupil performance on the three tests above 


will also be considered in the section preceding the summary. 


PERFORMANCE ON THE 
' FAST-COSENS AUDITORY DISCRIMINATION TEST 
The mean difficulty index level, the difference between 
the means, and the percentage of difference between the means 
were calculated for each sound type for each student group. 
Sounds were also considered in terms of their voicing and 


Pos 1 Or, Like and unlike word pairs were compared. 
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T-tests assessed the difference between the scores of high 


and low reading achievement groups with the various variables 


outlined. 


Poets rertormance of Test Samples Auditory Discrimination 


Parure Ll indicates the distribution fof total scores by 
high and low reading achievers on the Fast-Cosens Auditory 
Peccrimination Test. 

‘The distribution of test scores Parneedear yom. lie LG 255 
On the Fast—Cosens Auditory Discrimination Test. The total 
Peosible score was 255. The mean for the high reading 
achievement group was 226.13 and the standard deviation was 
15.97. The mean for the low reading achievement group was 
201.30 and the standard deviation was 25.02. 

In a recent study Poling (1968:140) used the upper and 
lower quartiles as cut-off points in determining good and 
peor discriminators. If children could correctly discrim— 
inate 90 percent of the items on the Wepman Auditory 
Discrimination Test they were considered to have reached a 
high ieee of competence. Children discriminating-=fewer 
than 70 percent of the items were designated as poor 
discriminators. 

Scores on the Fast-Cosens Auditory Discrimination Test 
indicate that 27 percent of the high reading achievement 
eae could discriminate 90 percent of the items while 
none of the low reading achievement group could reach this 
level. In the high reading achievement group 86 percent 


got 80 percent of the test items correct while 37 percent 
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66 
of the low achievement group got 80 percent of the items 
gorrect. Since the length of the Fast-Cosens Auditory 
Discrimination Test is considerably longer in duration than 
the Wepman Auditory Discrimination Test, parallels between 
the studies cannot be rigidly drawn. The distribution 
scores for the high reading achievement group indicate per- 
formance was at a high level. The distmipution scores) tor 
the high reading achievement group tended to be more homo- 
geneous and show less variability than the distribution 
scores for the low reading achievement group. Performance 
by the low achievement group was at a much lower level than 
performance by the high reading achievement group. The 
distribution of scores for the low reading achievement 
group showed a greater range indicating that they were 
more heterogeneous as a group. Taiseanppareny dLeverence 
between high and low reading achievers may be attributed 
to their differences in intelligence scores and their ability 
meowatcvend to. the task. The scores of the low reading 
achievement group may result from poorer facility with oral 
language which serves as the basis of development in reading 
extlis. . 

Table IV presents the mean, and standard deviation of 
high and low reading achievers on the Fast-Cosens Auditory 
Discrimination Test to support the summary of this section. 

In summary then, the performance of the low reading 
group showed more variability in range of scores -and 


standard deviation. The clustering of scores for the 
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68 
high reading achievement group indicated that this group's 
performance is more homogeneous in auditorily discriminating 
(oemeal oitferences in-word*pairs: The-high-reading 
achievement group's performance was at a high level. The 
low reading achievement group scores tended to be at a 
Power level, indicating that many~children within. this 
Peoupe ound auditory discriminationio£f minimal word pairs 
eo tis cult, task. 

Performance of Total Test Sample on Test Items of Varying 
Sound Types 

| in order to determine the ability of high and low 
reading achievers to discriminate sound types, the scores 

on the Fast-Cosens Auditory Discrimination Test were grouped 
by types and analyzed. 

pound type difficulties. AAGOUSIAOF ebsa bniskepwora 
pairs were categorized and used in calculating the mean 
mitt LGulty: index level Tor each of tChevsound types. Table V 
indicates the difficulty levels of sound types tested on the 
Fast-Cosens Auditory Disc rimination Test when the sounds of 
one type were contrasted with the same sound type or another 
sound type. 

The results showed that the sound type. contrast most 
easily discriminated by high and low reading achievers were 
semivowels with laterals. Fast (1968), Cosens (1968), and 
Oberg (1969) also found that subjects performed significantly 
better on semivowel-lateral comparisons than on any other 


sound type comparison at the grade one level. 
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Nasals were the most difficult sound type contrast for 
the high reading achievement group to discriminate. In 
the nasal category 75 percent of the high reading achievers 
responded correctly. Cosens (1968) and Oberg (1969) 
report that nasals were among the most difficult sound 
type contrast to discriminate. The affricate-fricative 
comparisons were the most aderrrculy-cavegory tore low 
Scorevers to discriminate with* only 51 percent responding 
forrecy ly to items in this category. Carrol? {19607746) 
rearranged Templin's (1957) data on articulation in terms 
of separate phonemes. He reports that by the’ age of six 
the only sounds which were not correctly articulated by 
90 percent of the subjects were s, sh, th, Zz, zh, hw, and 
oh. i216 Nov surprising cvherelrore= Lo“ rine Gna some 
children have difficulty auditorily discriminating 
affricate-fricative comparisons when many of the affricates 
and fricatives are among the last phonemes articulated 
Borrec tly. 

With exception of the semivowel-lateral contrast, the 
low reading achievement group found all types of sounds 
Serra culLt to discriminate. Between 50 to 60 percent of 
the low reading achievement group responded correctly. 
Performance was at a low level considering they had a 50 
percent chance of being correct most of the time. 

In comparison 75 percent or better responded correctly 
to items in each sound category in the high reading achieve- 


ment group. Although the performance scores were still 
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ial 
pete or the 90 percent cut off point chosen by Poling, 
this investigator believed that 75 percént.or better 
indicated a high level of competence considering the length 
of the testing instrument used in this study and the 
concentration it required. 

Table VI indicates that significant differences exist 
between high and low reading achievers on ability to dis-— 
Eximinate whe various sound types, 

ite bevest results reveal that the auditory discrim— 
ination ability of low reading achievement groups in any 
sound type category is significantly lower than the high 
reading achievement group. The inadequate auditory 
fee inationiby the low group generally may be a result 
Seegaeir inability to concentrate for.the length*of the 
test. Most found the task of discriminating 266 word 
pairs very tedious. some soon lost their initial interest 
and had to be constantly reminded about the task, in spite 
of their frequent breaks. Benger (1966) found the con- 
Betpration factor a most critical factor in predicting 
meadinge success. Most children in the high reading 

achievement group found the task of discriminating word 
pairs more enjoyable and less tedious. - 
Performance of High and Low Achievers by Voiced and Voiceless 
Sound Groupings 

The English corsonant phonemes are classified as either 
voiced or voiceless. Table VII outlines. voicing in regard 


to specific sound types. Consideration is given to stops 
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74 
and fricatives as they are the only two categories which 
have both voiced and voiceless sounds. Nasals, semivowels, 
and laterals are all voiced. 

With the exception of the semivowel-lateral category 
results indicate that the voiceless fricatives were the 
easiest for both achievement groups to discriminate. 
Eighty-six percent of the high reading achievement group 
and 67 percmt of the low reading achievement group res- 
Ponded=eorrectly to items in the voiceless fricative 
category. Fast (1968) also found that voiceless fricatives 
were the easiest to discriminate among first grade subjects. 
Voiced fricatives were the hardest sound type category for 
the high reading achievers to discriminate. The low 
Peading- achievement: group also!’ found voiced, fricatives 
difficult to discriminate although this group had so many 
fewer aaiinculties too, that comparitively=the voiced 
fricative-fricative category ranked fourth in difficulty. 
Voiced and voiceless affricate-fricative comparisons were 
Pie mos: difficult sound type contrasts@for the low reading 
achievement group to discriminate. 

Hayle VILE presents GHhe mean, [percentage of difference 
between the means, standard deviation and t-test results of 
high and low reading achievement groups on voiced and 
voiceless sounds. 

Vetests show that there were “significant differences 
between high and low reading achievers on performance on 


voiced and voiceless sounds. However, only small 
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76 
differences in mean performances exist between voiced and 
voiceless sounds within either the high reading achievement 
group or the low reading achievement group. 

Performance of High and Low Reading Achievers by Position 
=or sound 

Table IX indicates the difficulty index level of each 
achievement group on position of sound types tested on the 
Fast-Cosens Auditory Discrimination Test. Semivowel- 

Petera! Comparisons in the initial‘and medial positions 

were the easiest to discriminate for both the high and low 
reading achievement groups. Templin (1957) and Fast (1968) 
found initial sounds easiest to discriminate. The majority 
of semivowel-lateral comparisons were made in the initial 
be@eacv2on which may account for this finding. Semivowel- 
lateral comparisons were also the easiest sound type for 
both groups to discriminate. 

The low reading achievement group found initial 
meerieate-fricative, final affricate-fricatives,.and medial 
affricate-fricatives the three most difficult sound contrasts. 
The findings are understandable, since the low reading 
achievement group had the greatest difficulty with affricate- 
fricative comparisons when sound types were analyzed 
minimizing voicing and position. 

The three most difficult sound types for the high 
reading achievement group to discriminate were initial 
affricate-fricatives, initial fricative-fricatives, and final 


nasal—-nasal comparisons. Nasals and affricate-fricative 
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comparisons were the most difficult for the high reading 
achievement group when sound type was maximized. 

The mean, percentage of difference between the mean, 
Standard deviation and t-test results for sounds in each 
eeeetton is outlined in Table X. 

Table X indicates that there were significant differ- 
ences between high and low reading achievement groups on 
pee li tye tomdiscriminate sounds sin/the initial, medial, and 
final Positions: Within each achievement group, children 
generally found that sounds in the medial position were 
easiest to discriminate while sounds in the initial position 
were hardest to discriminate. Cosens (1968) found sounds 
in the medial position were easiest to discriminate but 
Bepercs that final sounds wereethe most difficult. Children 
Sumeae=!OWw reading achievement group found sounds in initial, 
meaqials, and final positions.equally hard to discriminate as 
mac1caved spy the’ small mean percentage, differences. Perhaps 
the easier task of discriminating sound differences in the | 
medial position may be due to the phonological environment 
On both sides of the medial sounds aiding in discriminating 
Poundsiin this position: 

Performance of High and Low Reading Achievers on Like and 
Unlike Word Pairs 

Theré were a total of 133 like and 133 unlike word pairs 
on the Fast-Cosens Auditory Discrimination Test Table XI 
indicates the mean, mean percentage of difference, standard 


deviation and t-test results for like and unlike word pairs. 
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Both the high and low reading achievement groups found 
iteeacter to. discriminate simblarities*in speech sounds than 
Near oe differences. The mean for the high achievement 
eeroup,in discriminating like word: pairs was 122.03 and the 
mean for unlike word pairs was 104.10. The mean for the 
tow reading achievement group in discriminating like word 
pairs was 120.67, and for unlike word pairs was 80.70. 
Vernon (1952) explains that in the perceptual process, 
Peettacting similarities’ is: an,easier Task than perceiving 
differences. Blank (1968) found that retarded readers 
were set to perceive two words as the same while normal 
readers were set to perceive them as different. This 
Peienacaonmay help to account for the: lower,mean score 
of the low reading achievement group on unlike word pairs. 
Summary 

Table XII summarizes the findings of the high and low 
reading achievement groups with regard to sound type, 
voicing and position of sound in words. The three most 
difficult categories are listed. 

The findings set forth previously reveal that children 
low in reading achievement have more difficulty with auditory 
discrimination of speech sounds than those children high in 
reading achievement. From Table XII it appears that when 
voicing and position are analyzed, both high and low reading 
achievement groups have difficulties, which tend to be closely 
associated with those same sound types which proved to be the 
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An analysis of the scores revealed that the sound type 
contrast most easily discriminated were semivowel-lateral 
comparisons. Nasals and affricate-fricative comparisons 
were the most difficult sound type for high reading achievers 
to discriminate, while the most difficult type for the low 
reading achievers was the affricate-fricative comparisons. 
Voiced sounds were generally almoesteas easy. to discriminate 
as voiceless sounds. When position was considered, initial 
sounds were hardest £0 discriminate. Theshd ght reading 
achievement group's performance on the Fast-Cosens Auditory 
Discrimination Test was significantly better than the 
Dea ormance scores: ofl Thes low reading achievement.group. 
thet poorer performance scores by the low reading achieve- 
ment group indicates that the task of auditorily 
discriminating word pairs on the Fast-Cosens Auditory 


Diecriminacvion Test) was difficult for them, 


STUDENT PERFORMANCE ON THE VISUAL DISCRIMINATION TEST 
The student scores in this section were analyzed in the 

same manner as outlined in the preceding section. The mean 
difficulty index level, the difference between the means, 
and the precentage of difference between the. means were 
calculated for each sound type represented by letters. 
T-tests assessed the differences in performance between high 
and low achievement groups. Comparisons will be made 
between student performance on the auditory discrimination 


Peat and the Visual Testi. 
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Total Performance of Test Sample: Visual Discrimination 

Figure 2 indicates the distribution of scores by high 
and low reading achievers on the visual counterpart of the 

The total test scores on the Visual Test ranged from 
Wi6- to 266. The total possible test score’was 266. The 
mean for the high reading achievement group was 259.83 and 
the standard deviation was 6.22. Lhe mean ror the low 
reading achievement group was 234.47 and the standard 
deviation was 26.58. 

Pindings indicate that 93 percent of the pupils got 81 
percent of the test items correct. Total performance of 
the test sample was at a high level. The dis trsaputvion of 
scores for the low reading achievement group ranged from 
145 to 266 while the range for the high reading achievement 
was only 233 to 266. Again the performance by the high 
reading achievement group was higher than the performance 
of the low reading achievement group, and the scores tended 
tO cluster around the mean. A possible explanation for 
better performance by high reading achievers on both the 
auditory discrimination test and the visual discrimination 
test may be that these children mature earlier and are 
able to discriminate better than low reading achievers. 

The high reading achievement group showed more skill in 
making auditory discriminations of minimal word pairs. 
These same children were better able to visually discriminate 


differences between word pairs as well. It appeared that 
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86 
the high reading achievement group had developed more effic- 
ient methods of seeing differences in words. Children in 
this group could perceive differences and similarities at a 
PaoLer Tate. They seldom resorted to counting letters in 
each word or matching letter for letter in each word. 

Table XIII compares the mean, standard deviation of high 
and low reading achievers on the Fast-Cosens Auditory 
Piscrimination Test with those. on the| Visual Test. 

The level of performance in both reading achievement 
Peoups as higher on theiVisual Test than performance on the 
Fast-Cosens Auditory Discrimination Test. The mean 
difference between scores on the auditory discrimination 
testusandi Visual discrimination test IS approximately the 
sameslor) both reading achievement groups. However, the 
performance level for the high reading achievement group was 
Perher an both tests than the performance level of the low 
reading achievement group. Seores for the high and low 
reading achievement group on the auditory discrimination test 
were more like a normal distribution, although the high 
reading group's scores were negatively skewed. scores on 
the visual discrimination test were negatively skewed for 
both groups. The low achievement group, however, showed 
more variability in performance. The mean score gain 
attained in comparing the performance on the visual test 
with the auditory test was the same for both groups. This 
indicates that children low in reading achievement have 


difficulties in making auditory discriminations and tend to 
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88 
have the same amount of difficulty making visual discrimin- 
ations even though their level of performance was at a higher 
level. 

Generally children found the task of making visual 
discriminations between word pairs much easier than auditorily 
discriminating these same word pairs. Since the Visual Test 
was administered to groups of children it was impossible to 
control the number of times a child was allowed to look 
over Chie word pairs. Therefore children had the oppor- 
tunity of going back over word pairs without a restricted 
time limit. ihe auditory discriminatiion test’ made ‘no 
provisions for the children to hear the same word twice. 

since all children.had an. opportunity to progress at 
their own rate, perhaps high reading achievers were better 
able to use the discrimination skills they had learned in 
auditorily discriminating word pairs to assist them in the 
Sect mination of letters. 

Performance of Total Test Sample on Test Items in Which 
Letters Represent Varying Sound Types 

In order to ascertain the ability of high and low reading 
achievers to visually discriminate sound types represented 
Myeletzers, ithe. scores onjthe Visual Test were analyzed. 

Letters representing sound type difficulties. Table 
Evy eindicates the difficulty index level of létters repre- 
senting sound types as tested on the Visual Test. The 
Visual Test presents those word pairs, Livprinerm print | as 


heard on the Fast-Cosens Auditory Discrimination Test. 
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The childs task was to indicate if the word pairs presented 
were the exact same or different. Only the unlike word 
Mesto Were Used’ to caltulate’ the difficulty index as it was 
impossible to determine which letters triggered the incorrect 
mesponse in Ttike’ pairs. 

FerrOrmance scores on the" Visual Test indicate -that 
children in the high reading achievement group responded 
correctly to at least 91 percent of the test items while at 
least 72 percent of the low reading achievement group res- 
penaed correctly to items in any sound type contrast. On 
tTnevfast—-Cosens Auditory Discrimination Test children in 
the high reading achievement group responded correctly to at 
least 75 percent of the items in any sound category, while 
students low in reading achievement responded correctly to 
Pee eaoee >. percent of-the items. The performance scores 
of the high reading achievement group on the Visual Test 
then was at a very high level while the low reading achieve- 
ment group's performance was much poorer than those of the 
high achievers. 

The results show that the sound type contrast most 
easily visually discriminated by both the high and low reading 
achievement groups was the stop-fricative comparisons. 
Ninety-eight percent of the high reading achievement group 
and 88 percent of the low reading achievement group res- 
ponded correctly to items in this category. Fach stop is 
represented by one letter, while each fricative in “a number 


of cases is represented by two letters. This fact may 
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91 
account for the high performance of all children in seeing 
differences between stop-—fricative comparisons. 

The letters representing affricate-fricatives were the 
most difficult sound type for the low reading achievement 
group to visually discriminate. Such word pair comparisons 
as sheep-cheap, witches-—wishes, were difficult with only 71 
percent of the children in the low reading achievement group 
responding correctly to test items within this category. 

The second’ most difficult letters representing sound 
types for the low reading achievement group were the stop- 
Stop comparisons. Only 73 percent responded correctly to 
dcems in this category. The stop-stop category was also 
phe most difficult for the high achievement group to visually 
iracriminacre. Performance on all letters representing 
sound types by the high achievement group was at a high 
level with 91 percent or more responding correctly. Many 
Pewter stous may: be difficult to, discriminate, for some 
children since phonemes such as /b/, /d/, /g/ and /p/, are 
often reversed and rotated by first grade children. Gibson 
(1963) found that the greatest percentage of errors were due 
to rotations and reversals among children. 

Table XV compares the performance scores of high and 
low reading achievement groups on sound contrasts and 
letters representing the same sound contrasts. 

The findings reveal that the low reading achievement 
group experienced difficulty with the same sound type 


contrasts when the word pairs were presented either auditorily 
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er Visually. Although similar patterns of difficulty 


exist, the level of performance by sound type contrasts on 
the Visual Test is much higher. The high reading achieve- 
ment group possess more skill in discriminating both sounds 
and the letters representing them. 

Perhaps children in the high reading group learn to 
discriminate auditorily at an earlier age and this: discrim-— 
ination may have a transfer effect assisting them in 
discriminating letters when they begin to read. 

Table XVI presents the means, standard deviation and 
ta—weat results of thesvisual discrimination of letters 
Pepresenving sound type contrasts. 

The findings reveal that significant differences 
exist between high and low reading achievers to make visual 
Peecuiminations of letters representing any sound type 
Pontvras tsi. Children in the high reading achievement group 
appeared to have developed a more rapid and efficient 
strategy of seeing differences in word pairs. These 
children seemed better able to look at the entire word and 
retain its general configuration and details while comparing 
it to the other word pair. Their perceptions were more 
fapid and accurate than those,exhibited.by,-children in the 
low reading achievement group. 

Performance of High and Low Achievers When Letters Represent 

Table XVII indicates the difficulty. index when the 
letters representing sound types are considered in terms of 


voicing. 
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Findings show that both the reading achievement groups 
found letters representing stop-stop comparisons the most 
difficult to visually discriminate. The stops phonemes /b/, 
peeeande/d/ are all votced, Many children experienced trouble 
with (b) and (d) because these letters were often reversed. 
Smith (1928) reported that the graphemes b, p, and d, were 
among the graphemes with the highest percentage of error. 

The high reading achievement group found voiceless 
fricative-fricative and voiceless fricative-affricate the 
meraes: tO Visually discriminate. These phonemes are re- 
Meeeenee any tonevlelrters, €,,-8, ssh3athe, ZiwVoech sandsce. 
eeslOWereading group’ also experienced difficulty with the 
wolced affricate-fricative and voiceless affricate-fricative 
comparisons. From observations made during the testing 
sessions, children often mistakenly identified ch-sh and 
s-sh as being the same as in‘cherry-sherry or lease-leash. 

Table XVIII Pee the performance of high and low 
Petding@ achievers onwability to hear voiced and/ voiceless 
Bemis type scOntrasts and the ability to visually discrimin- 
ate letters representing voiced or voiceless sound types. 

The comparative results show that in all cases, with 
the exception of voiced stop-stop comparisons, the apa eny 
task was more difficult for the high reading achievement 
group. The low reading achievement group, however, found it 
harder to auditorily discriminate voiced stop-stop comparisons 
than to visually discriminate letters representing voiced 


stop-stop comparisons. When children auditorily discriminate 
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word pairs such as web-wed each sound is produced within a 
Prme sequence. The child has the opportunity to hear each 
sound in its correct sequence only once. When web-wed is 
presented visually the child may also encounter difficulties 
although it is an easier task because the child has the 
opportunity to view each letter many times. This may cause 
the child to confuse the sequence of letters or alter the 
Spatial position of some of the letters. 

Table XIX summarizes the mean, percentage of difference 
between the means, standard deviation and t-test results of 
high and low achievers to discriminate letters representing 
voiced and voiceless sounds. 

T-test results indicate significant differences between 
ability of high and low reading achievers to discriminate 
voiced and voiceless sounds represented by letters. Only 
small differences exist within the high reading achievement 
Group and the low reading achievement group to visually 
discriminate letters representing voiced or voiceless sounds. 
Performance of High and Low Reading Achievers by Position of 
Letters Representing Sounds 

Tape XX gindicates. the difficulty index Levels on 
specific sound types represented by letters on the Visual 


mLest. 


Both high and low reading achievement groups found the 
initial stops-fricative comparisons and semivowel-lateral 
comparisons the easiest to visually discriminate. The most 


difficult letters representing sound category for the low 
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reading achievement group to. visually discriminate was medial 
mat eicave—-fricatives. Only 61 percent responded correctly 
Po stems in this category. Such word pairs as switches- 
Swishes, and lesion-legion were often incorrectly identified 
as being the same. The high reading achievement group 
experienced some difficulty with letters representing stop- 
Beop comparisons in the final position. The web-wed 
comparison was often ey eae ac, Deng, sivitaar. 

Table XXI compares the performance of high and low 
achievers on the position of sounds on the Fast-—-Cosens 
Pio .Oory Discrimination Test and letters representing» sound 
fyoessOn the Visual Test. 
| Comparative results show that low reading achievers 
nOumO aL Casier to auditorily discriminate sounds in the 
semivowel-lateral category than to visually discriminate 
letters representing these sounds. The phonological 
environment auditorily may make this an easier task while 
the transitory nature of the visual task may confuse the 
child when letters are embedded in words. 

The mean, percentage of difference between the means, 
standard deviation and t-test results for letters representing 
sounds in the initial, medial and final position are found in 
Table XXII. 

The results indicate that there were significant 
differences between high and low reading achievers on ability 
to visually discriminate letters representing sound contrasts 


in the initial, medial and final position. Small differences 
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between each position were recorded within the high reading 
achievement group. Within the low reading achievement 
group larger mean differences were found between each position 
With letters representing sounds in the medial position being 
Peeemost difficult. Sounds in the medial position were 
found to be the easiest position to discriminate as indicated 
by scores on the Fast-Cosens Auditory Discrimination Test. 
Letters representing sounds in the medial position were more 
difficult than any other position for low reading achievers 
to visually discriminate. A possible explanation may be 
that the letters representing sounds are embedded among other 
hettvers making visual discriminations of letters in the medial 
Position a more difficult. task. 

Performance of High and Low Achievers on Like and Unlike Word 
Peirs On the Visual Discrimination Test 

irere were al total of 133 like and?’ 133 unlike word 
Pairs On the Visual Test. Table XXIII indicates the mean, 
Standard deviation and t-test results for dike and unlike 
word pairs. 

Significant differences exist between mean test scores 
On like and unlike pairs. Seeing similarities between 
letters was easier than peas differences between unlike 
word pairs. 

Results show both the high and low achievement groups 
found it easier to discriminate similar word pairs. The 
mean for the high achievement group in discriminating like 


word pairs was 132.63 and the mean for discriminating unlike 
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word pairs was 127.20. the mean for the dow reading 
achievement group in discriminating like word pairs was 
128.93 and the mean for unlike word pairs is 106.97. The 
task of seeing differences between unlike word pairs was 
more difficult as was the task of hearing differences between 


unlike word pairs. 


| Summary 


Table XXIV is a summary of the data obtained regarding 
sound stype, voicing and position on the Fast-Cosens Auditory 
Discrimination Test and letters representing voiced or voice- 
less sound types and position on the Visual Test. 

whe-performance by orn the high and low achievement 
Sroups Was @t a much higher level ion. the Visual Test: as 
compared to the Fast-Cosens Auditory Discrimination Test. 

Pie aeons Wath) fricatlive comparisons were ithe .6asiest for 
both groups to discriminate visually. The stop-stop category 
Was the most difficult category for high achievers and the 
second most) difficultecategory for lowrachievers to visually 
discriminate. The affricate-fricative category was the most 
aifficult sound contrast for low reading achievers to 
Visuaily discriminate. This same pattern of difficulty 
emerged when the Fast-Cosens Auditory Discrimination Test 

was analyzed for sound types. It appears that children who 
have difficulty hearing certain sound contrasts may also have 
difficulty seeing differences between these sound contrasts 
when represented by letters. 


There was little difference within either the high and 
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[weet ne achievement groups to visually discriminate, tetters 
representing Voiced and voiceless sounds. svignificantwditfer— 
ences were found between high and low reading achievers to 
Virueally discriminate letters representing voiced and voice— 
less sounds. 

Letter differences in medial positions were hardest for 
both groups to visually discriminate. Theil initial sounds were 
hardest to discriminate auditorily while letters representing 
medualesounds were hardest to discriminate visually. ihe 
phonemic environment auditorily was considered to have an 
important role in making auditory discriminations difficult 
Or easy. As in the auditory realm, unlike word pairs were 


harder to visually discriminate than like word pairs. 


STUDENT PERFORMANCE ON THE AUDITORY-VISUAL CORRESPONDENCE TEST 

ihe mean difficulty index level, the difference between 
the means, and the percentage of difference between the means 
were calculated for each of the sounds within the same sound 
type category for both reading achievement groups. Differ- 
ences between mean scores for the high and low reading 
achievement groups were assessed using t-tests. Bris Gia Ras wi wy 
index levels were calculated for each auditory-visual 
correspondence tested. In addition, comparisons were made 
with pupil performance on the Fast-Cosens Auditory Discrimin- 
ation Test and the Visual Test. 


Total Performance of Test Sample: Auditory-Visual Correspondence 


Figure 3 indicates the distribution of scores by high and low 
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reading achievers on the Auditory-Visual Correspondence Test. 


The distribution of test scores ranged from 0 - 242 on 
the Auditory-Visual Correspondence Test. The votval possible 
score was 2H6. The-distritbution of scores clearly reveals 


that none of the low achievement group did as well as the child 
with the lowest score in the high achievement group. The 
range of scores for the high achievement group was 138 to 242, 
Witte tie Tow achievement scores ranged from 0 — 130. Tae 
child was required to make both associations before any points 
were awarded. Pada -score Of One Deen 2ivene,Otscaciacor rec, 
association, the scores by the low achievment group may have 
peen altered. However, it was evident that the task of 
associating a phoneme with its printed representation was a 
most difficult task for all children in the low achievement group. 
The mean for the high achievement group was 219.70 and the 
Standard deviation was 20.99. The mean for the, low achieve— 
Meno eroup Was 59.93 with a standard deviation of 39.59. 
Table XXV presents the means and standard deviation of high 
and low reading achievers on the Auditory-Visual Correspondence 
Test. 
TABLE XXV 
PERFORMANCE OF SUBJECTS ON AUDI'TORY-VISUAL CORRESPONDENCE 


TEST BY READING ACHIEVEMENT GROUPS 


Student Group No. of Test. Mean Standard 
Students 246/246 Deviation 
High Reading Achievers 30 PALO 20.99 
Low Reading Achievers £47630 - DDS mae 39.59 
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Toole 22V 1 summarizes the meam, percentage, of difference 


between the means, and standard deviation for high and low 


achievers on the Fast-Cosens Auditory Discrimination Test, 
Visual Test, and Auditory-Visual Correspondence Test. 

Comparative results for the low achievement group clearly 
indicate that the task of making auditory-visual correspon- 
dences was far more difficult than making auditory and visual 
discriminations of minimal word pairs. The order of 
difficulty experienced by the low achievement group appears 
to substantiate the premise that the ability to make auditory- 
visual correspondences is derived firstly from skill in making 
auditory discriminations between speech sounds. 

The performance by the high reading achievement group, 
however, does not follow this same order of difficulty as one 
may “expect. The task of making auditory-visual correspon- 
dences was easier than making auditory discriminations of 
minimal word pairs. Part of the explanation for this finding 
may be in the nature of the two tasks involved. In 
auditorily discriminating minimal word pairs the important 
time element was present. Many of the high achievement 
group knew the auditory-visual correspondences well, but had 
a time factor been introduced, the scores may certainly have 


been lower. 


Performance of Total Test Sample on Auditory-Visual 
 Correspondences Classified as Various Sound Types 


The scores on the Auditory-Visual Correspondence Test 


were analyzed, in order to find which type of sounds were the 
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aS 
most -darficult/ to verbalize... . Only sounds among the same 
puUnomLypDS Calesory were used in calculating the difficulty 
index. 
DEtii culty in werbalizing sound types. Table XxVII 
indicates the proportion of students correctly making auditory- 


visual correspondences of sounds within the same sound type 


category. ron example, Thewunderlined letters in cog—eobi, 
Pepresena: the came sound uype, Gategory, Stops. However, 
van-ban represent two sound types, fricative and stop. The 


Reavy Wascescored in such a manner that it was later impossible 
POpoCve tl Lneiiricative-or-step-was—inceorrectiy-verbatized. 
In addition, the computer programs were not set up to 
accommodate 492 items had each phoneme been given a point. 
Thevinvestigator wanted as well, to retain the minimal word 
Dairaatorm as in the auditory-and visual tests. In order 

to accommodate some adjustments were made, but the test 
fepaimed?lsioh the original 246 test items. 

The low achievement group performance on the Auditory- 
Visual Correspondence Tes Was gpoGr. No more than 50 percent 
responded to items correctly in any category. With the 
exception of affricates and nasals the high achievement group's 
performance was at a high level. | 

The low achievement group found nasals and affricates 
thewmostmedifficuls «sound type to verbalize. The nasal LO/ 
in words such as wing were difficult. Chilioiren ai this 
school system used a reading series which did not stress this 


sound-symbol association and it was obvious that many children 
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had not made any generalizations from seeing this combination 


in familiar words in their readers. Rtirtcave’/ 47 ~as in page 
was often confused with /g/ as in bug. Only one student was 
aware of the vowel after g. Only. 13 percent of the students 


responded correctly to items in nasal category while 14 percent 
Pe-pondedycorrectiy to items in the afffricate category. In 
many cases the low reading achievers simply could not 

associate any of the sounds with any of the symbols. 

whe snign achievement groupwalso thad tdifficulties verbal— 
izing sounds in the affricate and nasal categories. Forty- 
five percent- responded correctly to items in the affricate 
category and 67 percent responded correctly to items in the 
nasal category. Fricative comparisons proved to be the 
Miromiieoliticulty for both the’ high and low reading 
achievement groups. In many instances /@/ and /d/ as in 
Thineand then respectively, were, confused or the. subject 
verbalized /t/ as in top for /8/ or /o/. Many were completely 
unaware that /@/ and /9/ although represented by more than one 
letter actually had only one sound. 

The fable OXVILL summarizes the difficubty andexes that 
arise when all three tests are analyzed. 

A close examination of Table XXVIII clearly shows that 
within the low reading achievement group in all sound type 
categories, the auditory-visual task was by far the most 
difficult, followed by the auditory and visual tasks 
respectively. This pattern ts. not, consistent, however, 


within the high reading achievement group. The findings 
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‘within the stop-stop sound type category for example, 
aes Pee contradicrory, Porevne nigh reading wachleve— 
ment group it was easier to face sound-symbol associations 
Srvyolving stops (b, d, g, k;,; ty, p) than to sée these 
differences in minimal word pars, Perhaps this can ve 
Prolainicasny the fact that children in this study were 
e*poeea 60, (p>) (by) and (ty “asin Pony, Tom -and- Betty very 
early in the school year, and had by the end of the year 
ample opportunity to learn these associations. The lower 
difficulty index on stop-stop comparisons on the Visual Test 
may reflect the amount of attention given to (b) and (d) 
when these letters were not specifically pointed out as in 
the Auditory-Visual Correspondence Test. 

For convenience the three most difficult sound types 
Oma@ail three tests are outlined in Table XXIXx, 

Pr eppears, that similar patterns of Giiriculty arise 
WoetiesOund iLype 15 maximized in all three tests. ule 
example, the low reading achievement group experienced 
difficulty with fricative-affricate comparisons when presented 
ora lly. Tims sane croup also, had oliticulvy visual ly 
Cascromimating letters which represent fricative-atfricate 
comparisons, although their performance level was higher on 
the visual task. 

When fricatives and affricates were singled out in words 
the low reading achievement group in many cases was unable to 
successfully verbalize the sounds represented by the letters. 


The low reading achievement group also found stop-stop 
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TABLE XXIX 


DIFFICULTY OF SOUND CONTRASTS BY HIGH AND LOW 


READING ACHIEVEMENT GROUPS ON THE FAST-COSENS 


_ AUDITORY DISCRIMINATION TEST, VISUAL TEST AND 


- AUDITORY-VISUAL CORRESPONDENCE TEST 


Achievement Most | 
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Group pei yerenlt 4” “*Avdatest 4 ** Vis-Vest as **h-Ve Test 
Items | | 
: | tig achiqve 
High | Ji, | Nasal-Nasal Stop-sStop — Affricates 
| | sa | 


2  Fricative- 


Affricate | Nasal-Nasal' Nasals 


3 Fricative- | Fricative- | 
| Pricative ) lr cabives Uri cagives 
Low 1 | Fricative- | PRoicative— a 
Affricate | Affricate | Nasals 
2 — Stop-Stop  Stop-Stop Af fricates 
| | 
3  Nasal-Nasal | Nasal-Nasal | Fricatives 


| | 


*-Atid—Test Fast-Cosens Auditory Discrimination Test 


** Vis-—-Test Visual Test 


¥*¥* A-V Test Auditory-Visual Correspondence Test 
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Soave eereOusgildt Culp to discriminate auditorily.and, visually. 
PiGnourn sveps did not appear as one of-thé’ three most 
Pieiscuily sound types. to verbalize, it was nevertheless 
Ciel, as; Well. In comparison, nasals, affricates and 
fricatives were more difficult. 

i> snouldealso bespointed out thatethe high, reading 
eenlevementperocup also“experieénced difiiiculty?with nasals and 
Grelcag ves im ail three cases. It as interesting to note, 
within the high reading achievement group that the visual 
discrimination of stop-stop comparisons was the most diffi- 
Guilt. However, stop-stop comparisons were not among the 
Meats cst erculi~acategories to auditorily discriminate or 
verbalize. The low reading achievement group found this 
same category difficult. It appears then, that! some special 
eonsideration should be given to letters which are easily 
Peversca orurotated. 

‘ome AX teingicates that highly significant differences 
exist between high and low achievers in ability to verbalize 
sounds represented by letters in any sound category. 

Hhemt-test results indicate that the high Reading 
achievement group possess superior ability to verbalize sounds 
represented by letters as compared to the performance scores 
attained by the low reading achievement group among any sound 
type category. The inadequate ability of low reading 
achievers to verbalize sounds represented by letters may be 
attributed in part to their inaccurate discrimination of 


sounds in words and their inattention to details and orientation 
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of letters. dine fact thar auditory. discrimination and visual 
discrimination skills are necessary in learning to read are not 
Pope disputed. The -abvliity cto: associave or integrate what 
the child sees in print with what he hears in speech is also 
a very important factor which must be considered. biavcchie and 
Belmont (1965:304) point out that the ability to integrate 
visual and auditory stimuli is developmental and that this 
development is being established during the first school 
years. Perhaps the poorer scores obtained by the low reading 
achievement group indicate that their discriminative ability 
pee cieir intvegrativesability has not yet developed toa the 
extent that it has developed in children high in reading 
achievement. 
Ditficulty Verbalizing Individual Consonant Speech Sounds 

Fach sound type was then analyzed by finding the number 
Of correct responses made to any one phoneme in each category. 
Snly those word pairs which were alike or within the same 
sound type category were used for this analysis. Table XXXI 
madicaces the difficulty levels of each phoneme according to 
sound type in the high and low achievement groups. 

Examination of the table reveals that children in the 
low reading group experienced many difficulties with particular 
phonemes. The) / in Ying was. ditti culo (for era groups. 
special attention is often given to the inflectional ending 
ing and children often verbalizeding for [A/ or produced /n/ 
and /g/ instead. The /b/ and /d/ were difficult phonemes 


for rte low reading achievement group, probably because (b) 
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TABLE XXXI 


DIFFICULTY OF PHONEMES ON AUDITORY-VISUAL CORRESPONDENCE TEST 


No.of High Reading Low Reading 
Sound Type Phoneme Items Example Achievers Achievers 
Dirrifnaes Ditf. index 

Nasals /1n/ 4s swim .983 458 
/n/ 2 thin 966 416 
/0/ 5 wring . 620 .006 
Stops /k/ y shake 983 S667 
/p/ 10 sheep .983 460 
[t/ 5 thboat R00 4H6 
ray 10 dare 983 ae 
/o/ 5 taboat .986 346 
/e/ 3 «cog 622 200 
Affricates hah 4 page netiiat aia 
e/. ab chin -900 .000 
Pricabives wal/s/ 15 mouse .988 631 
7O/ 10 thin . 890 002 
/3/ 6 then S27 335 
/s/ 16 wish mopar 075 
PEL 6 fence 983 588 
-u/ 6 van .972 166 
/2/ 4 azure 2525 408 
Semivowel- /w/ 2 win 100 hoo 
Laberalse /r/ y ring 991 675 
oS 4 feel 1200 258 
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23 
and (d) are easily reversed and rotated. Performance by 
both achievement groups was poor on £&/ and /J/. Children 
were completely unaware that the e after g as in page serves 
as a signaling device for the proper pronunciation of /}/ 
Children were therefore confused about the two sounds which 
Can be presented by the LeUUe rea, Fricavives /8,0 3; eo and 
v/ were also difficult for low reading achievers. TH 
appeared that these children were unaware, although these sounds 
mere represented by two letters, that it- was only one sound. 
Interestingly, none of the low reading achievement group 
could verbalize /c/ as in ehin or cherry when their basic 
Peeuer 1s called On Cherry Street. 

Although all children in this study were exposed to the 
same reading materials, the high reading achievement group 
Mere better able to associate certain sounds with their 
appropriate symbols. 

For the readers convenience, the ten most difficult 
phonemes to verbalize for each achievement group are summarized 
in Table XXXII. 

The difficulty index range of the ten most difficult 
phonemes was .341 to .972 among the high reading achievement 
group and .000 to .333 among the low reading achievement group. 
Eight of the ten most difficult phonemes to verbalize were 
common to both reading achievement groups. The phonemes 
Yd/ and /1/ which the low reading achievement group found 
difficult to verbalize were not among the tem most difficult 


; Vv 
items for the high achievement group. The phoneme /z/ and 
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TABLE XXXII 
SUMMARY OF TEN MOST DIFFICULT PHONEMES ON THE 


_ AUDITORY-VISUAL CORRESPONDENCE TEST 


High Achievement Group Low Achievement Group 
Letters Letters 
Phoneme Rep. Difficulty Phoneme Rep. Difficulty 
Phoneme Level | Phoneme Level 
Poy) (g) 2341 Je/ (ch) .000 
/%/ £525 // (th) .002 
/t\/ | (ng) .620 // (ng) .006 
/e/ (g) 622 J3/ (sh) 075 
/0/ (th) . 890 V3. 141 
/c/ (ch) 900 /v/ (v) 161 
/3/ (th) 927 /g/ (g) 200 
fs] (sh) 94 /a/ (d) F227 
/n/ (n) .966 fA, (aby 1256 
/v/ (v) 972 /)/ (th) H336 
/2/ 108 


ply (n) ~416 
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and /n/ which the high reading achievement group found 
difficult to verbalize were not among the ten most difficult 
porethie low reading group. The phonemes /%/ and:/n/ however, 
with difficulty indexes of .408 and .416 respectively, were 
nevertheless difficult to verbalize but the low reading 
achievement group had so many other difficulties that /Z/ 

and /n/ were not listed among the ten most difficult phonemes. 

The findings also reveal that all of six phonemes 
represented by two letters, /d, 9, é, ee 0 metas Wi were among 
those which were hardest to make the appropriate verbalization. 
The investigator noted that in many instances ice estate toigh GRple 
low reading achievement group were completely unaware that 
two letters did represent only one sound. Otten, stor 
example, /S/ was pronounced as /s/ 2 Children iso had vditficulty 
Pfetroputshing letters (b) from (p) or (da), (t) from (6) and 
im) from (w). 

Children experienced the greatest difficulty with sounds 
Pepresented by two letters. It appears that had the sounds 
Pepresented by three letters. been included in the Auditory- 
Visual Correspondence Test they would have experienced much 
Moreno tid culty . 

Summary 

Findings revealed that the low reading achievement group 
found the task of making auditory-visual correspondences the 
most difficult followed by auditory discriminations and visual 
discriminatims. The high reading achievement group, however, 


found that making auditory discriminations were the most 
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netiacultetask: Significant differences were found between 
high and low reading achievers on auditory discrimination 
scores, visual discrimination scores and auditory-visual 
correspondence scores: 

Difficulty index levels revealed that both achievement 
Pprouvesexperienced difficulty (in; verbalizing affricates, nasals, 
enc ien cataves: Children in both achievement groups also had 
difficulty making auditory discriminations among these same 
sound types. On the Visual Test children in both groups had 
difficulty seeing differences between letters representing 
eiivicates;; nasalssrandyfricatives. Simi lari pstternsnor 
difficulty emerged when sound type was considered minimizing 
voicing and position. It appears that there may be a relation- 
ship between the child's auditory discrimination ability and 
Visual discrimination ability and their ability to associate 
a sound with a letter. Again children “in the nigh reading 
achievement group performed significantly better on all types 
of sound contrasts than did those children in the low reading’ 
achievement group. 

The Auditory-Visual Correspondence Test was analyzed and 
findings indicated highly significant differences between high 
and low reading achievers to make auditory-visual correspon- 
dences. Performance by the low reading achievement group was 
very poor. Both reading achievement groups found nasals and 
affricates among the most difficult consonants to verbalize. 


When phonemes were analyzed individually and placed in order of ° 


difficulty, six of the phonemes represented by two or more 
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letters were among the ten most. difficult phonemes to 
verbalize. 

it appears that the child's ability to make sound symbol 
associations is dependent to some extent on their discrimin- 
SLO tabality. nlthough she percentage of difference between 
mean scores on the auditory discrimination and visual discrim- 
ination test among high and low reading achievers showed a 
near equal gain the high reading achievers were better able 
to make auditory-visual correspondences. Perhaps the high 
reading achievement group's better performance may be attri- 
buted to earlier development of perceptual abilities and the 
Peeanster let tis discrimination ability from auditory t6 


Vigueleae vasual to auditory. 


CORRELATION OF VARIABLES 

Niesn section will discuss ithe correlat honszbetweeneche 
independent variables: chronological age, sex, intelligence 
and the three criterion variables: auditory discrimination 
scores, visual discrimination scores and auditory-visual 
correspondence scores. Correlation coefficients were computed 
for the high and low reading achievement group as well 46: for 
wieecOrmolucvest sample. 
Correlations Between Criterion Variables and Independent 
Variables 

The correlation coefficient is a value used to represent 
the extent to which changes in one variable are accompanied by 
changes in another. Table XXXIII presents the correlation 


coefficients between chronological age, sex, and intelligence 
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with auditory discrimination scores, visual discrimination 
Scores and auditory-—visual correspondence scores. 

No significant correlations were found between the 
independent variable sex or chronological age and auditory 
discrimination scores, visual discrimination scores and 
auditory-visual discrimination scores in nigh on fowmercading 
fentevement Proups or in the total group. Paso. (1065s 23) 
also found no correlation of each of sex, intelligence or 
age was significant with auditory discrimination. 

When intelligence was correlated with auditory discrim- 
ination a significant negative relationship exists among low 
reading achievers. This appears to indicate thay sas 
Poce ligence increases, auditory discrimination ability 
Pecteasces in the low achievement group. Perhaps the 
attention factor as well as intelligence influences auditory 
discrimination and results in a negative relationship. 

Oberg (1969) failed to find significant correlations between. 
intelligence and auditory discrimination in grade one, and 
only when Fast (1968) considered the total sample was 
intelligence significantly related. 

Summary 

No significant correlations were found between age, sex 
and intelligence and visual discrimination scores or auditory- 
visual correspondence scores. The only significant 


correlation was intelligence with auditory discrimination 


among low reading achievers. 
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CHAPTER V 
SUMMARY, CONCLUSIONS, IMPLICATIONS AND RECOMMENDATIONS 
This chapter will present a brief summary of the study 
Moc meeae tery tindings-. Conclusions will then be drawn from 
Micwieiatres of the Study and implications of “thesesdiscussed. 


puggestions for further research studies will be made. 


SUMMARY OF THE STUDY 

The ability to make auditory-visual correspondences has 
been recognized as an essential skill in achieving indepen- 
gence in reading. This Sbudy. “attempted to, andicatveswhoevrer 
Peerowwere differences between high and low reading achleve-— 
Ment groups in their abilities to make auditory and visual 
discriminations and auditory-visual correspondences. eG 
wisCeacvempted to indicate the relationship of these three 
Sut LCLes . 

Wiescvest sample consisted of Sixty first grade children 
who had been screened for reading achievement as well as 
Puartory, and visual acuity. An intelligence test was 
administered to each child. IMPormavlon, Onmule sees 
chronological ages of each was taken from the cumulative 
momoOL records. 

The Fast-Cosens Auditory Discrimination Test and the 
Visual Test measured auditory and visual discrimination res- 
pectively. The Auditory-Visual Correspondence Test measured 
the child's ability to verbalize speech sounds selected to 
correspond with those tested in the auditory and visual 


discrimination tests. 
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SUMMARY OF MAIN FINDINGS 
The findings with respect vo, each: hypothesis are as 
follows: 


Null Hypothesis 1 


ita There retirebe. no (Ssveniticantuidiit ference pimeabidary of den 
and low achievers in reading to make auditory discrimin- 
ations among: 

a.o sound contrasts 

Warseop-Stop comparisons 
ii~ nasal-nasal comparisons 
III. semivowel-lateral comparisons 
IV. fricative-fricative comparisons 
V. affricate-fricative comparisons 
VI. fricative-stop comparisons 

b. voiced and voiceless sounds 

@at sounds (in sinttial; medial, -and»final positions 

dam bike: and unlike word,pairs 

as indicated by their scores on the Fast-Cosens Auditory 

Discrimination Test. 

Gina! Hypothesis 1(a). Anftana tyes) fo Rethe yotudenGescores 
of the Fast-Cosens Auditory Discrimination Test reveals that 
there were significant differences, at the 10 level -of 
confidence, between high and low reading achievers in ability 
Pemauctorityidiscriminate all sound type contrasts, with the 
exception of semivowel-lateral comparisons which reached the 
nO Xnlevel of confidence. Therefore, Hypothesis 1(a) was 


rejected. 
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eo el ypounesis ifb).- In ‘auditorily discriminating 
volced and voiceless sounds, there was a significant diff- 
eeorcenay tne .01 level of confidence, between the scores 
of high and low reading achievers. Therefore Hypothesis 
1l(b)was rejected. Only small mean differences were found 
within the high and low reading achievement groups to discrim-— 
inate voiced or voiceless sounds and therefore voiced sounds 
mere coOnetdered equally difficult to discriminate with 
Porceless sounds. 

Null Hypothesis 1(c). The mean test scores on sounds 
in the initial, medial, and final position for the high 
reading achievement group were significantly better than the 
mean test scores obtained by the low reading achievement 
me oupect thie .0l level of confidence. Therefore, Hypothesis 
1(c)was rejected. Sounds in the initial position were 
hardest for both reading achievement groups to auditorily 
Gdiscriminate and medial sounds were the easiest. 

Null Hypothesis 1(d).. There was a significant diff- 
erence between the scores of high and low reading achieve- 
ment groups on auditory discrimination of only unlike word 
pairs. Drsceiminacion on like pairs farted to reach | 
significant levels. Therefore ogee 1(d), in part, was 
rejected. 

Null. Hypothesis 2 
eis There will be no significant differences in ability of 


high and low achievers in reading to make visual discriminations 
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a. letters representing sound contrasts: 


I. stop-stop comparisons 
Il. nasal-nasal comparisons 
III. semivowel-lateral comparisons 


IV. fricative-fricative comparisons 
V. fricative-affricate comparisons 
VI. fricative-stop comparisons 
b. letters representing voiced and voiceless sounds 
eer ow pore representing sound contrasts in wnicial, 
medial ae positions 
Cee ike and unlike word pairs 
as indicated by their scores on the visual counterpart 
of the Fast-Cosens Auditory Be ies esi 
Null Hypothesis 2(a). Findings reveal that significant 
Meee erccoosay tne |.0l level of confidence exist. perween 
ability of high and low reading achievement groups to visually 
discriminate letters representing all sound types. On the 
basis of this evidence Hypothesis 2(a)was rejected. The 
low reading achievement group found the affricate-fricative 
comparisons the most difficult category to visually discrim- 
inate. The stop-stop comparisons were the most difficult 
category for the high reading achievement group and the 
second most difficult for the low reading achievement group 
to visually discriminate. 
Null Hypothesis 2(b). Significant differences were found 
at the .01 level of confidence between high and low reading 


achievers to discriminate letters representing voiced or 
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voiceless sounds. Hypothesis 2(b) is therefore rejected. 
Null Hypothesis 2(c). Significant differences at the 


.O1 level of confidence exist between the ability of high and 
low, reading achievers to visually. discriminate letters, 
representing all sound types, in the initial, medial and 
Pea aeOO SLL LON. Therefore, Hypothesis 2(c)was rejected. 
mound types represented by letters in the initial position 
were easiest to discriminate. Both achievement groups 
found sound types in the medial position the most difficult 
Poros criminate, 

Null Hypothesis 2(d). When like and unlike word pairs 
Wereseousicered, significant. differences exist at the .O1L 
level of confidence between the ability of high and low 
reading achievers to visually discriminate unlike word pairs. 
Discrimination of like word pairs was found to be the easier 
task and no significant differences between ability of high 
and low reading achievers in visually discriminating like word 
Daurcewas found. Therefore, Hypothesis 2(d)was in part 
rejected. 

Mull aypothesis 3 

There will be no significant difference in ability of 
high and low achievers in reading to make auditory-visual 
correspondences of sounds of the same type when the two 
sounds are classified as: 
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as indicated by their scores on the Auditory-Visual 
Correspondence Test. 

Pimoinegs indicate that Hiehiv sienificant. differences 
SuletieraGroe Ol level of confidence in- ability of children 
high in reading achievement and children low in reading 
achievement to verbalize the sounds represented by letters 
Pm lete Classi ted into sound: types. Performance scores 
by children in the high reading achievement group were 
significantly better in any sound category than those 
performance scores of the low reading achievement group. 
poereciore, Hypotnesis 3 was rejected. 

Null Hypothesis 4 

Mnere Will be no Significant correlation between” age, 
sex, and intelligence of high and low achievers and: 

a. auditory discrimination scores on the Fast—Cosens 

AUOLLOry. UDISCcraninavion Lese. 
Daa eavisual Glocriaminatiton scores On= the visual ® counter— 


part of the Fast-Cosens Auditory Discrimination Test. 


ec. auditory-visual correspondence scores on the 
Auditory-Visual Correspondence Test. 
Nuiivhypotnesis 4a). Sex and chronological age were not 
Sientticancly correlated with auditory discrimination scores 
in either reading achievement group. Intelligence was 


Significantly negatively related to auditory discrimination 
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Scores at the .01 level of confidence within the low reading 
achievement group. Therefore, Hypothesis 4(a) in part was 
Peqeaveds 
aNATY Hypothesis (pb). No significant correlations 
between Sex. chronological age and intelligence with visual 
discrimination scores was found within either reading achieve- 
ment group. Therefore, Hypothesis 4(b) was accepted. 
Null Hypothesis 4(c). Nomsieniticant correlations 
between sex, chronological age or intelligence with auditory- 
visual correspondence scores was found. Therefore Hypothesis 


4(c) was accepted. 


CONCLUSIONS OF THE STUDY 
The following conclusions are drawn on the basis of 

Pug recmrenorted in Chapter IV), -andvare .weneralized only, to 
Similar populations using similar testing instruments. 

Waeerogi Lona!) training in auditory and yisual discrimination 
is needed by both high and low reading achievement groups. 
‘ia particular, those children Jow <n reading achievement cannot 
be expected to make sound-symbol associations until their 
iimoanental Gatiiculties in auditory, and visual discrimination 
are diagnosed and corrected. Children in high reading groups 
also need auditory training and visual training in letters 
representing stops. 

2. The ability to make auditory discriminations, visual 
discriminations, and auditory-visual correspondences are highly 
Bro diedoactivities. By the end of grade. ionée,.many, children 


are still experiencing difficulty with all three operations 
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Seenouen the-degree of difficulty was greater for low reading 
achievers than for high reading achievers. 

3- This study provides additional information on the 
difficulties children encounter in discriminating and inte- 
grating auditory and visual information, and warrants 
consideration of reading personnel when implementing reading 
readiness programs. 

4, The development of auditory discrimination is facilitated 
Spemeuee more Girtficult by such reatures as the specific sound 
eects VOlcing, or the position the sound has within a word, 

Sree te PpOsitron of contrasting letters In words and the 
specific sound type the letters represent influence the ease 
weer arcu loy of development in visual discrimination. 
| 6. The number of letters which represent one sound or the 
number of sounds represented by one letter, in part, make the 
development of sound-symbol associations an easier or more 
Srrrreult, task. Children found the most difficult phonemes 
were represented by two letters, for example, sh, th, and ch. 
The letter g can represent two different sounds and is often 
eonfused by the child. 

fee eNOnG ot thre Penal... Sex, cl OUOlOf Cad sake. ol 
Prceiiaetence wild influence ability to make auditory discrim- 
inations, visual discriminations, or auditory-visual corres— 
pondences, using similar testing instruments in similar 
bedcrie situations. 

IMPLICATIONS 


The following have been drawn from the conclusions of 
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this investigation. 

By pReading personnel should realize that auditory and 
visual discrimination are developmental processes wand achildren 
euacecemrade one, level differ.inetheir discrimination,ability. 
Testing materials should be made available so teachers may 
assess the weaknesses and strengths of any group of children 
and plan an auditory and visual discrimination program 
accordingly. 

2. information is now available concerning the difficulties 
children encounter in making auditory discriminations, visual 
discriminations, and auditory-visual correspondences. 

(a) Teacher should know that children find certain sound 
types more difficult to discriminate than, others, -and;that 
Mosenoncange and position affect discriminability. Auditory 
programs which focus on the child's difficulties will no doubt 
elaenim in associating these sounds with their appropriate 
symbol. 

(b) A visual discrimination program should concentrate 
on the discrimination of unlike word pairs, as it was found 
to be much more difficult than discrimination of like word 
Poles. Letters embedded in word pairs are also more 
difficult than if letter contrasts come at the beginning or 
end of words. Special consideration should be given to 
letters which could be rotated and reversed as they were 
difficult for each group to discriminate. 

3. More emphasis could be placed on presenting the visual 


and auditory stimulus simultaneously in order to establish 
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‘auditory-visual correspodences. Perhaps many of the 
readiness materials could be prepared so the child had to 
Wrice Or feel a letter-as it was being spoken. Not all 
children are capable of generalizing from familiar words in 
their readers that certain sounds and letters are associated 
Unless they are specifically taught these associations. 

4, Teachers should be alerted to the difficulties children 
encounter when associating a sound which is represented by 
two vetters. These sounds which are represented by two 
fercers are atso “among’ the most difficult for all first grade 
Peerdren- co audi torily discriminate: Reading programs which 
strongly emphasize a decoding approach may be beyond the 
capabilities of many children in a heterogeneous first grade 


classroom. 


RECOMMENDATIONS FOR FURTHER RESEARCH 

1. A similar study which controlled the time in presenting 
each item on the Visual Test and Auditory-Visual Correspon- 
dence Test may be undertaken to see if the same patterns of 
Srrerctrluy emerge. 

2. The present study investigated difference between high 
and low reading achievers to make auditory discriminations, 
visual discriminations and auditory-visual correspondences. 
A further study could involve only low reading achievement 
groups and assess their abilities within the group. 

3. A further study might incorporate an auditory and 
visual discrimination training program and assess its effect 


on ability to make auditory-visual correspondences. 
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4}, A study which investigates the development of 
auditory-visual correspondence in primary school children 
could outline the difficulties children encounter at 
BucCessive grade levels. 

5. A further study might investigate the relationship 
between auditory acuity and ability to make auditory-visual 
correspondences. The present study seems to indicate that 
many high reading achievers have inadequate auditory acuity 
Birvenevertheless are good readers. 

6. The present study investigated the child's ability to 
make auditory discriminations, visual discriminations, and 
auditory-visual correspondences. A further study might 
investigate the relationship between these three abilities 


and reading achievement in first grade. 


CONCLUDING STATEMENT 

This study investigated the ability of high and low 
reading achievers to make auditory discriminations between 
minimal word pairs, to make visual discriminations between 
these same word pairs, and to verbalize the same minimal 
sound-contrasts represented by only one or two letters. It 
also attempted to ascertain any relationship between 
auditory and visual discrimination ability and ability to 
make auditory-visual correspondences. 

The findings of the study indicated that 2m every case. 
the high reading achievement group performed significantly 
better than the low reading achievement group. skill in 


making auditory and visual discriminations appears to be 
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- directly related to success in making auditory-visual 


- correspondences. 
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APPENDIX A 
ADMINISTRATION OF THE FAST-COSENS AUDITORY DISCRIMINATION 
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FAST-COSENS AUDITORY DISCRIMINATION TEST 
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ADMINISTRATION OF THE FAST-COSENS AUDITORY DISCRIMINATION 
TEST 
(Fast, 1968:175-183) 

1. Hach child was tested individually. 

2. Hach child faced the experimenter. 

hOoltowing are the directions for administering the test. 

Today we are going to play a game with words. ihe, Tenaaoae 
Pomupiay this game, I will give you two words at a time, and 
you are to tell me if the words are the same or different. 
Meeeeay the word twice, that is, if the second word is 
exactly the same as-the first word, I want you to keep your 
hands on your desk - like this, (demonstrate for the child). 
If the words are diiferent, that-i1s, il you hear a change and 
Bae second word does not sound exactly like the first one, 
put your hand up - like this, (demonstrate for the child). 
Sometimes the words will rhyme, but they are not exactly 
the same. 

Listen! Lwill sive you two words and Vyousures oecel. 
Meet they are the same or different, "wide", "ride". Are 
bese the same or are they different? Show me! Yoo wyouU 
are right, - the two words are different, so you lift up 
your hand. | 

Now let us try a few word pairs for practice, to make 
sure that you know how to play the game. (Give the examinee 
the practice items listed) 


If after the practice items, a child still had trouble 


understanding the directions or the concept of 'same' and 
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153 
'difference', additional practice items were given. 

If the examinee understood the task, the test was ready 
to proceed. 

I am going to switch on the tape recorder and see if you 
can play this game by listening to the words on the tape. 
Remember, if the words sound the same, you keep your hands 
gn, yourn.desk. If the words sound different, you put your 
hand up high. Ril rent Are you ready? Listen carefully! 
Two word-pairs were then played on the tape, "rack-rat, and 
bag-bag." The children were then asked to respond to these 
two word-pairs. If no difficulty was observed by the 
investigator, the test was ready to proceed. 

The tape was again started, and the next four word-pairs 
(the rest of the practice items) were voiced on the tape, but 
mot recorded by the investigator. This was to permit the 
examinee to get used to the rate and the intervals between 


word-pairs as presented on the tape recording. 
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THE FAST-COSENS AUDITORY DISCRIMINATION TEST 
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ADMINISTRATION OF THE VISUAL TEST 
A group of ten to fifteen children were usually tested 
Pieode S32 LLLP. 
Directions for the administration of the test are as 
follows: 
ivan you allnto@dlooktat thesboard. On the board you 


can see two words with a dotted line between them. 


PACs es ceeere re wide 
Sol Uleeatetete beeches .e mat 
CADE sie oh 3 GD 


tf want you to look carefully at the first two of words 
(point). Do those two words look exactly the same or do 
they look different? They are different. if; they are nov 
Ghestsame,+thateis if they are different; put’an’ X°on the 
dotted line between them. Look at the next row. Are they 
exactly the same or do they look different? They are different 
SOewespuc an X on the line. Lbookvar the Jasturow. Are the 
words exactly the same or different? They are the same. 
Iie they are exactly the same do not‘put .anything,on the line. 
Do you think you can see which ones are the same or different 
in this booklet? Remember to look ever so closely and if 
Preaworda look the same to not put anything on the line, but 
if they are different put an X on the dotted line. 

Hand out the booklets and children can begin work at 
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ADMINISTRATION OF THE 


_ AUDITORY-VISUAL CORRESPONDENCE TEST 
ae VAG ENVE TEBE 


Following are the directions for administering the 


BESt: 

I have many words on these Sheets of paper in front of 
you. There are two words in each row. You do°net have to 
read the words: All the words are made up of letters. I 


Will point to one or two letters in each row and I want you 
to give me the sound that letter stands for. Let us look 
at this word. (Note: the letters underlined are those to 
which the examiner pointed.) 

ten What sound does the t (examiner point) stand for? 
Let's try another word. sat What sound does the s 
(examiner point) stand for? 
Let's try some more words for practice. 

bat pat wide aga e 

The child was corrected if he gave the name rather than 
ene sound. When the child understood the directions, the 
test continued. Those children who could not verbalize the 
Sound voluntarily indicated so by shaking his head or indicated 
in some other manner. 

The Auditory-Visual Correspondence Test is given below. 


Those sounds tested in each word of the word pair are under- 


lined. The original copy of the test had only one column of 
mordupairs printed in much larger primer -print. The letters 
were not underlined for the pupils. During the testing 


Situation, no children attempted to read the words orally. 
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AUDITORY-VISUAL CORRESPONDENCE TEST 


cap cap 21, raging raging 
ove Dug fee peeve peeve 


Peeaoure pleasure Zoe a ShIMe eel Lie 


chin chin 24. brimming brimming 
eeea seed peeps Midian cue Salahiers 
ring wing mone es syeKmiiieisae 
Poe Loinst TG BiBAU spas Eels: 


volt bolt Poe. (Vedseva 2a 


farsi harsh 29, thatch thatch 
shake shake oO Sha peasseila pe 
egecp cheap Sl. had “has 
eens reshine Dee heel On mele sou 
Sink = sink 33, mess mess 
ee cer Casi OA Oe deemed erey, 
gaze gaze yor Ae AIMS righiay, Ale tsi) 


hou. red ier wei ousenty 


wed wed out EAS ey vs dems acre e) casas, 
dare dare 5G, cen venus 
sheat sheat 39. Wishing wishing 
vie thigh NOG hale eliza ts Mier ih ols Bes]: 


| i | 
4 Cy “ag: is verys | 
A 


o1UE Re fq oti valq:, 


. wth Va 
» bs | ntgo nit, , 


= 
- i 


\ ten lig 
6s ‘ tod tox 


t ja * cv : 7 : 
SN I Po ‘ 
‘ , . | 

4 


- 
—- 7 


swimming 
swim. 


elect 


ECGh 
boat 


robe 


clove 


rocking 


rash 


lap 


muscle 
shack 


range 


swim 
erect 
led. 
boat 
rode 
clove 


rotting 


wrath 


iap 


muffle 
sack 
range 


card. 


swinging 


Ger 


170 


legion legion 


by thy 


cup cup. 


tecuningm teething 


piderird. 


lesion legion 
Jane. eel aid 

simmer simmer 
fought thought 
ban van 
wrath wrath 


lash 


—s 


lass 
sack sack 

Ces@pingosecting 
thought thought 
thing pthens 


mesh 


*) b et 5 
i! A rc » a0 


rf” ree A, 
— : aie - = a 
\ 
-~» } “~ 7 
+) e ‘ay 


4 31 a 5 
he Yenaie OP jot¢tow gnttsoy 
rae hear 9! F Ao 


ry Le oe 


hy - Vee 


- 
eid 

‘Tv 

nate |# 
| 

* 

HM She 

fine 


popping potting O05, Slims] ig 
ceerr yes sherry 106. cad © cad 
thatch patch 107, waking waiting 
eee ring 108. Vow vow 

peason reason 109, hearth’) harsh 
2 Sho aisesy IO, ireiee bate 
Dick thick eles, Soles Camis a Ke 
grease grease ee, ge Cae e Be 

muff muff Je, Had) Wed 

Ve meer eh) V4, thyieahy. 
Dieebiple lS. tenth slenise 
peep peep IG.  -Sings) sing 
Yaicing raging liv, Gare Cyunere 
ieneat Ssheet 1S AOL ETL OU 

bat bat 1s Wall b ealee ec 

Peer LCs 20, ieliect Prediect 
leap leap id, Pteacurne picsasure 
tyme Vie we. SUN Ter Me lyyer 
cashing cashing lizd. Mush muif 
reins range 124. ‘bath Ddath 


Devaminges bringing AS, ‘shiver “hitetT 


| 
\ | ah 


ae, aot xi 
: | 
noeaen nose fon et 


9 
. A] ee 


: a. ’ . re 
2 4 ‘88 |’ 
, > a 
1etit xoke “GOs 
2AOTR: .-2290%R = 

; - 1 


Tig TI. 


, alg | Bs: i 
ee 
ah 390 


a 


ante 


reep reep 


féeehing feeling 


Bevel ieréase 
GeOrn ithorn 
waking waking 
Winning winging 
popping popping 
uae Claris 
page pays 

Perce lave 

sun sung 

thy thy 

Rae vVaie 

BaD Pug 

half hash 

raft raft 
iwones pubhence 
rung > ruin. 


172 
Mei ine eneuin ing 
beater beaker 


lot lock 


arriving Starising 


thigh thigh 


fought fought 
GOEMEGGD: 


hopver hotter 


bat that’ 
pass. UPass 
Dig sepld 


singer simmer 


chat chap. 
Gpgh dien 
Slver asver 


a“ 
~ 
Cy 
~ 
tg, 


eee 
a a ee a ao 
ae 


39%  gotiaer 
Roi Z | 


tod aren & 


- 
: 


IB HSts 


nrront 


~s 
an bieM Sn tied (6B 
i me 7 - 


* 
vs 
os 
' 
oo“ 


—— ; 
rh 


Faken ee ga 


ase: iia a 
Bega 7, 


168, 
169, 
Hef). 
Li/lse 
AB oes 
Le/iSt6 
LV74, 
Lay Ov. 


dais. 


vow thou 


sought thought 
buzZ buzz 
wag ag 
closing clothing 
wile sate 
lens lend 
iashner lash 
Miineg Prdising 
wins wins 
thank shank 


rig 


rig 


sheep sheath 


Dug DUTT 


—_——— 


Winging winging 


aster 


—_—— 


aster 
web wed 
lease lease 
coke cope 
puff pull 


shoot shoot 


Bail 


sheep sheep 
closing closing 
leat lease 
thief thief 
hashi pn hash! 


beaker 


— 


beaker 
sinner singer 
uppers i mpper 
refime Greshine 
swinging swinging 
thing Gib hin 
EaZe Eave 
lashing lashing 


ea 


it Ce ein is ee 
Takeee ba G6 
shape shake 


aot : : , : nd 
2iNBkS AISA | we 
| a 
; . ‘SUPE ae 
Re - gg}: 
3 ia” T att, » \ 
> PNT oe ay 
: : 
7. \ Lyi '& 
ticq 
oat. 
snisgn tw. 4 an 
a 1, 
_» a . 
| md? (ie 
' ae 


rack rack 
thimble symbol 
sung sung 


aulcsing arising 


naval nasal 
shot shop 
peeve pease 
hotter hotter 


pussy pushy 


tee 


A Cear pelts t 


thence 


thence 
jetta VielenEne 
slitting 
Gia VCia tr 
thee be 

mouse mouse 


led leg 


Eiteshi tt 


cap cat. 


slipping 


rising writhing 


wind wins 
wag Mag 
teething 
Sie sult 
COZ COs) 
wreath reap 
soak soak 
Wish wish 
leap lear 
Dasceuepa us 


teasing 


~ 


Seton ig ait > 
aw} AS. 


13 


APPENDIX D 


Total Scores on Criterion Tests 


Lie oA vee: 
Tate 


ae 
A 7  XLOUITA 


f ™ 


"DO 10 2ee%ro02 aki 


sien) AO >§ 


176 
TOTAL SCORES ON CRITERION TESTS BY 


HIGH READING ACHIEVERS 


Student Auditory Visual Auditory-Visual 
Test Lest Test 
a 220 264 234 
2 222 264 234 
3) 240 265 COM | 
ul 240 265 242 
5 225 262 E35 
6 234 263 Be 
7 226 259 206 
8 202 eval 169 
9 244 266 208 
10 eee 259 231 
Wy): 242 262 297 
12 219 160 229 
a3 243 259 220 
14 243 250 138 
a5 242 257 elie 
16 228 250 ely, 
ay 244 258 218 
18 239 260 218 
19 197 260 225 
20 B22 266 e355 
el ele 263 : 239 
ee 251 260 219 
23 B21 261 219 
24 193 262 228 
25 pl 260 Zee 
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QT Bes 263 25) 
28 B53 260 E23 
29 elT 259 230 
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TOTAL SCORES ON CRITERION TESTS BY 


LOW READING ACHIEVERS 


Student Auditory Visual Auditory-Visual 

Test Leste Test 

a! 188 Zo | 118 
e 19 234 5S 
3 aD) 242 34 
4 204 204 0 
5 203 244 aa 
6 224 242 30 
if 214 Pes Pak 
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i 228 246 33 
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